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ABSTRACT 

This thesis investigates the morphological and molecular diversity of the Australian freshwater 

crabs of the genus Austrothelphusa. Austrothelphusa currently has eight recognised species: A. 

transversa (von Martens, 1869); A. angustifrons (A. Milne-Edwards, 1869); A. agassizi 

(Rathbun, 1905); A. valentula (Riek, 1951); A. raceki (Bishop, 1963); A. wasselli (Bishop, 1963); 

A. tigrina (Short, 1994) and Austrothelphusa gilbertensis (Naser, Davie and Waltham, 2018) . 

However, recent molecular studies indicate that these may represent species-complexes 

containing multiple pseudocryptic or previously unrecognized species. 

Molecular clock  estimates indicate a late Miocene origin around 8–9 mya for Austrothelphusa 

followed by radiation into eight deeper lineages around the Miocene–Pliocene boundary to about 

the mid-Pliocene (about 4–6 mya), with these lineages each subsequently showing evidence of 

rapid species diversification through the Pleistocene to form numerous species-complexes that 

date from around 1–3 mya. Explanations for this are proposed based on palaeogeographic 

historical changes affecting northern Australia. 

The present study focuses on two such species-complexes, Austrothelphusa wasselli and A. 

angustifrons. An integrative taxonomic approach was followed combining the analysis of both 

molecular (mitochondrial 16s and COI sequences) and morphological data.  

The Austrothelphusa wasselli species-complex consists of two major clades that appear to 

represent separate vicariant speciation events. A large A. wasselli species-group clade includes 

seven putative species from nine separate river catchments: the Stewart, Archer, Embley, 

Jeannie, Endeavour, Barron, Normanby, Mitchell, Gilbert and Norman Catchments. Most 

lineages are catchment specific, but in a few cases there is overlap. The second clade contains 

two putative new species, one from the eastern upper Mitchell Catchment, and the other from the 

adjacent Burdekin River Catchment. Within each clade, the genetic species differences are 

reflected in consistent morphological characters including differences in the degree of carapace 

region differentiation, epibranchial tooth prominence, the degree of carapace granulation and 

striation, walking leg proportions, male pleon shape and proportions, and G1 shape. While these 

lineages are likely to represent a number of new species, the present work mainly serves to 

confirm the identity of true A. wasselli (sensu stricto) based on a re-examination of the holotype, 
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and through the examination of more recent topotypic material. One new species was recently 

described, Austrothelphusa gilbertensis Naser, Davie and Waltham, 2018, , from the Gilbert 

River Catchment, north-western Queensland. 

Samples identified as Austrothelphusa angustifrons from northern Cape York and the islands of 

the Torres Strait were also examined to understand the impact of insular and river catchment 

separation on genetic population divergence within this putative species. The analyses based on 

the 16s, and the barcoding portion of COI were congruent. Two major clades were found that 

also appear to represent separate vicariant speciation events. A large A. angustifrons species-

group includes seven species found from Cape York through the Torres Strait islands and into 

southern New Guinea. The type of A. angustifrons is redescribed, and A. podenzanae (Colosi, 

1919) is resurrected from its synonymy. The other five species are described as new. The second, 

species-group, contains two new species, one co-occurring on  Prince of Wales and Horn Island, 

Torres Strait, and one from the Lockhart River Catchment on north-eastern Cape York. 

Morphological characters reinforce the genetic separation of the two major species-

groups/clades, and in particular the shape of the apical margin of the male second gonopod is 

informative. Within each clade the genetic species differences are reflected in several consistent 

morphological characters including differences in the degree of carapace region differentiation, 

epibranchial tooth prominence, the degree of carapace granulation and striation, colour and 

colour pattern variation (where recorded), walking leg proportions, abdominal shape and 

proportions, and G1 shape. 

The large number of new species identified, just within these two species-complexes, indicate a 

much larger biodiversity of freshwater crabs in northern Australia than previously suspected, 

and further study is required. In particular, many river-catchments remain uncollected or have 

very limited sampling. These need to be targeted to obtain fresh specimens for DNA testing and 

morphological assessment and description. The recognition of so many species with limited 

geographical ranges and habitats, has serious conservation and management implications. At 

the minimum, life-history and physiological studies of representatives of each of the major 

species-complexes is urgently needed. Anthropogenic threats from mining, farming and land 

clearing are potentially serious, but the longer-term implications of climate change and 

consequent aridification, must also be considered. Increasing uncertainty of reliable monsoonal 



iv 
 

rains could have severe impacts on coastal-flowing river catchment zones, and potentially lead 

to species extinctions. It is hoped that this study will provide a platform on which to base 

further studies to fully understand the phylogeography, biodiversity, and conservation of 

Australian freshwater crabs. 
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CHAPTER 1 

 

1. General Introduction 

 

Primary and secondary fresh water crabs comprise approximately 25% of the total brachyuran 

diversity (Cumberlidge & Ng, 2009), with more than 1300 species already described (Ng et al., 

2008; Yeo et al., 2008). These are currently organised into five families (Table 1.1) in four 

superfamilies (see Davie et al., 2015b, c), some of which are far more diverse than others 

(Fig.1.1). These species are globally distributed across tropical, warm temperate and temperate 

zones (occurring in Neotropical, Palaearctic, Oriental, Australasian, and Afrotropical regions) 

with colder temperatures being the main, but not sole, limiting factor (Yeo et al., 2008). 

Freshwater crabs occupy both lentic and lotic environments from fast-flowing rivers, ponds, 

swamps, rice fields, waterfalls, and typically construct burrows (Yeo et al., 2008; Cumberlidge 

& Ng, 2009). Although they are termed “freshwater”, some species are adapted to withstand 

partial desiccation via their ability to aestivate when conditions become unfavourable. This 

enables them to survive in desert conditions without year-round water, such as the Australian 

Inland Crab, Austrothelphusa transversa (von Martens, 1869)  (see Waltham, 2016). Yet others 

are known to tolerate brackish or salt water conditions, though for only short periods (Morris & 

Van Aardt, 1998; Esser, 2007).  

 

Reproductively, freshwater crabs lack planktonic larval stages, and have instead a relatively 

small number of large yolky eggs from which juvenile crablets emerge directly, and are retained 

under the female pleon for an initial short period of maternal care. This strategy is crucial in 

reducing environmental risks such as predation and desiccation (Diesel et al., 2000).  

 

Freshwater crabs play a critical role in ecosystem foodwebs through their role as detritivores 

(Sachs & Cumberlidge, 1991; Purves et al., 1991; Butler & Marshall, 1996; Dobson, 2004; 

Dobson et al., 2007; Ng & Yeo, 2013), and as an important food source themselves for larger 

predators (Jardine et al., 2012). Furthermore, freshwater crabs are considered an important 
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protein source in many human communities (Ng, 1988), as well as having purported medicinal 

and tonic properties, including the treatment of stomach ailments and physical injuries (Dai, 

1999).  

 

In some regions freshwater crabs serve as intermediate hosts of paragonimiasis, which makes 

them medically important. Paragonimiasis is a food-borne trematode infection that primarily 

affects the lungs of humans (Rodríguez & Magalhães, 2005; Adams, 2006), giving them their 

common name of “lung flukes”. More than 20 million people worldwide have been infected by 

one of the 15 species of lung flukes (genus Paragonimus), so this is a good indication of  the vast 

numbers of freshwater crabs that must be being consumed by humans (WHO, 1995; Maleewong, 

2003; Blair et al., 2008). Freshwater crabs are also known to host the developing larvae of biting 

black flies (Simulium spp.), and are carriers (vectors) of the nematode parasite Onchocerca 

volvulus which causes hundreds of thousands of cases of human onchocerciasis (river blindness) 

in Africa (Crosskey, 1990). 

 

The main threats to freshwater crabs are the result of anthropogenic activity including pollution 

(Waltham et al., 2014), and thus the crabs are considered good indicators of water quality (Ng & 

Rodriguez, 1995; Sanders et al., 1998; Steenkamp et al., 1993; Thawley et al., 2004; Revenga et 

al., 2005; Silk & Ciruna, 2005; Dudgeon et al., 2006; Strayer, 2006; Gagneten et al., 2012). 

Freshwater crabs are under pressure, or significantly threatened, in many regions because of 

environmental change. Even so, we still know very little about their biology, taxonomy and 

ecology, and it seems very likely that many species could be lost before they have even been 

named. 

 

As freshwater crabs are widespread, highly diverse, occupy a wide variety of freshwater 

biotopes, and have abbreviated life history and poor dispersal ability (Ng, 1988; Yeo et al., 

2008), they are considered excellent models for exploring evolutionary drivers and historical 

events responsible for the formation of freshwater biodiversity generally (Ng, 1988; Ng & 

Rodriguez, 1995; Cumberlidge & Ng, 2009; Shih & Ng, 2011; Ji et al., 2016).  
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1.2. Fresh water crab systematics 

In recent years, our understanding of freshwater crab relationships has been changed, with the 

number of families becoming significantly reduced. Firstly from twelve families to eight (Bott, 

1969, 1970; Cumberlidge, 1999; Martin & Davis, 2001) and more recently, only five families are 

being recognised (Cumberlidge et al., 2008; Ng et al., 2008; Davie et al., 2015b, c), viz. 

Pseudothelphusidae, Potamonautidae, Potamidae, Gecarcinucidae, and Trichodactylidae (Table 

1.1). These families are considered to belong to two monophyletic clades(Sternberg et al., 1999; 

Martin & Davies, 2001; Schubart & Reuschel, 2009; Cumberlidge & Ng, 2009; Tsang et al., 

2014) (Fig. 1.1).: the main most diverse lineage includes Pseudothelphusidae, Potamonautidae, 

Potamidae, Gecarcinucidae; while the second lineage includes the single family Trichodactylidae 

that includes 47 species of Neotropical river crabs (Ng et al., 2008)  The Gecarcinucidae and 

Parathelphusidae were kept as separate families for a long time, but are now considered to be 

synonymous (Klaus et al., 2006, 2009; Davie et al., 2015).  

The phylogenetic origins of freshwater crabs have been much discussed, and until recently there 

has been little consensus. The various hypotheses have been well summarised by Davie et al. 

(2015). They are now considered to be heterotremes (Martin & Davis, 2001; Ng et al., 2008; De 

Grave et al., 2009; Ahyong et al., 2011; Guinot et al., 2013; Tsang et al., 2014).  

The circumtropical distribution of the nontrichodactylid freshwater crabs suggests a single 

evolutionary origin pre-dating the break-up of Gondwana (about 184 mya) or even Pangaea 

(about 200 mya) (Ng & Rodriguez, 1995; Ng et al., 1995). In support of this concept, Porter et 

al. (2005) used multiple data calibration points from across the decapod fossil assemblage to 

place the common ancestor of the heterotremes at approximately 240 mya. Therefore if, as 

speculated, freshwater crabs diverged as an early offshoot of  heterotremes, then this would 

indeed predate the Pangaea breakup, and support a single evolutionary origin. However, there are 

some problems with such an ancient origin. There is no support for this hypothesis in the fossil 

record, with the earliest fossils of freshwater crabs dating back to less than 30 mya (Klaus et al., 

2011). Such ancient origins are also contradicted by Tsang et al. (2014) who used Bayesian 

relaxed molecular clock methods to calculate that freshwater crabs separated from their closest 

marine sister taxa about 135 mya, and that Old World Potamoidea sensu lato, i.e., Potamidae, 

Gecarcinucidae, and Potamonautidae (Klaus et al., 2009), and the New World 
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Pseudothelphusidae were the earliest diverged lineages within Heterotremata, dating back to the 

early Cretaceous (about 125 mya) (see Davie et al., 2015). 

 Tsang et al. (2014) also found Trichodactylidae to be sister to the marine Orithyiidae, and while 

there was some indication trichodactylids may be distantly related to other freshwater crabs, 

there was low nodal support for this. Tsang et al. (2014) concluded that there are at least two 

independent origins for the primary freshwater crabs, and the invasion of fresh water occurred 

very early in eubrachyuran evolution. However as Davie et al. (2015) point out: “Tsang et al. 

(2014) could not be conclusive about the relationships and respective monophyly of the Old and 

New World families. Depending on their analysis, Gecarcinucidae, Potamidae, and 

Potamonautidae form a monophyletic assemblage, but not as sister of the New World 

Pseudothelphusidae, such that the two clades together form a paraphyletic grade with respect to 

the remaining heterotremes. They could also not, however, reject an alternative hypothesis of 

monophyly of a “Gecarcinucidae + Potamidae + Potamonautidae + Pseudothelphusidae” clade.” 

Table 1. 1 Freshwater crab higher taxonomy (following Ng et al., 2008; Davie et al., 2015b, c) 

 

POTAMOIDEA Ortmann, 1896 

 Potamidae Ortmann, 1896 

  Potaminae Ortmann, 1896 

  Potamiscinae Bott, 1970 

 Potamonautidae Bott, 1970 

  Deckeniinae Ortmann, 1897 

  Hydrothelphusinae Colosi, 1920 

  Potamonautinae Bott, 1970 

PSEUDOTHELPHUSOIDEA Ortmann, 1893 

 Pseudothelphusidae Ortmann, 1893 

  Epilobocerinae Smalley, 1964 

  Pseudothelphusinae Ortmann, 1893 

GECARCINUCOIDEA Rathbun, 1904 

 Gecarcinucidae Rathbun, 1904 

TRICHODACTYLOIDEA H. Milne Edwards, 1853 

  Trichodactylidae H. Milne Edwards, 1853 

  Dilocarcininae Pretzmann, 1978 

  Trichodactylinae H. Milne Edwards, 1853 
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Figure 1. 1 Freshwater crab diversity by family (modified from Yeo et al., 2008). Note that 

Parathelphusidae is now considered to be part of the Gecarcinucidae, so that those two groups 

together contain 27% of the total diversity. 

 

 

Figure 1. 2 Approximate distribution of the five primary freshwater crab families (sourced from 

Klaus et al., 2011). 

 

1.3. Taxonomy and systematics of the family Gecarcinucidae Rathbun, 1904 

Bott (1970) included three related families within the superfamily Gecarcinucoidea: 

Gecarcinucidae, Parathelphusidae, and Sundathelphusidae, with the last being the only family 
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considered to occur in Australia. However, the distinguishing characters used to separate these 

three families were vague and overlapping. Ng (1988, 1990) suggested that Gecarcinucidae may 

be synonymous with Parathelphusidae, and Bahir & Yeo (2007) rearranged several genera 

between these two families. Ng & Sket (1996) formally synonymized Sundathelphusidae under 

Parathelphusidae, and Yeo et al. (2008) followed Cumberlidge et al. (2008) in recognizing both 

families Gecarcinucidae and Parathelphusidae in Gecarcinucoidea. Klaus et al. (2009) used 

morphological and genetic approaches, to show conclusively that the separate recognition of 

Parathelphusidae and Gecarcinucidae is not parsimonious and formally synonymized the two 

families such that Gecarcinucoidea now consists of the single nominal family. This classification 

has now been followed by Cumberlidge & Ng (2009) and Davie et al. (2015).  

 

Klaus et al. (2006) had controversially argued, using a combination of DNA and gonopodal 

characters, that Gecarcinucoidea was composed of two sister families, Gecarcinucidae (with two 

subfamilies, Gecarcinucinae and Parathelphusinae), and Deckeniidae (with three subfamilies, 

Deckeniinae, Globonautinae, and Hydrothelphusinae). However, Daniels et al. (2006) also used 

molecular evidence to argue that those three “Deckeniidae” subfamilies were in fact 

potamonautids in Potamoidea and allied to Potamidae (see also Cumberlidge et al., 2008).  

 

The family Gecarcinucidae can be distinguished from other primary freshwater families by the 

following combination of morphological characters:  

Diagnosis. Carapace subovate to quadrilateral, occasionally quadrate; usually wider than long; 

dorsal surface usually smooth, rarely setose; regions barely discernible, gastro-cardiac groove 

distinct; epigastric and postorbital cristae usually distinct. Front usually entire. Antero- and 

posterolateral margins well demarcated; anterolateral margin usually prominently convex, 

usually with 1 epibranchial tooth, sometimes obsolescent. Mandibular palp consisting of 3 

articles, terminal article clearly bilobed, although one lobe slightly smaller than other. Male and 

female pleons with 6 free somites plus telson; male pleon subtriangular to distinctly T-shaped 

with last 3 or 4 somites very narrow. G1 well chitinized, with terminal and subterminal segments 

clearly or poorly demarcated; terminal segment always simple, never dilated or with prominent 
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spines, setae, and/or processes; G2 relatively short, rarely longer than half G1.West Africa, 

Seychelles, Asia and Australia. Includes: 61 genera, 371 species (Davie et al., 2015) 

 

 

Figure 1. 3 Approximate distribution of the different lineages of the Gecarcinucidae (sourced 

from Klaus et al., 2009) 

 

1.4. Integrative morphological and molecular approaches in taxonomy 

Morphological traits have been used since the beginning of taxonomy to delineate and identify 

different species. Morphological distinctions are easy to use by anyone with minimal training, 

and is a more functional approach. However, the high variability of some morphological 

characters, due to phenotypic plasticity and other causes, can often hamper species delineation 

(Daniels et al., 2003; Phiri & Daniels, 2014)). Furthermore, it is becoming realised that 

“pseudocryptic” species are much more common than previously thought, and this phenomenon 

is now being explored across broad range of “common” species inhabiting a variety of habitats 

(e.g. Pfenninger et al., 2003; Hebert et al., 2004; Fouqueta et al., 2007; Murray et al., 2008; 

Lohman et al., 2010; Funk et al., 2012; Knee et al., 2012; Paupério, 2012; Pedraza-Lara et al., 



Chapter 1 

8 
 

2012; Cavers et al., 2013; Lemme et al., 2013, McFadden & van Ofwegen, 2013; Wielstra et al., 

2013). The term “cryptic species” is often defined in recent literature as species that can only be 

defined using genetic techniques; while “pseudocryptic” is used for species that are similar but 

have not been previously recognised based on morphological differences. In this thesis however, 

I will use the term “pseudocryptic species” in its broader context, to refer to any species within a 

related species-complex that has not been previously recognised because morphologists have 

either not studied the group closely, or because the species-concept of the morphologist has 

allowed more phenotypic plasticity than is reflected by the genetic distinctions. It has been 

suggested that cryptic species can be difficult to define in many invertebrates because of low 

interspecific morphological divergence (Daniels et al., 2003; Pfenninger et al., 2003; Gouws et 

al., 2004; Witt et al., 2006; Seidel et al., 2009). This is certainly true in many freshwater 

decapods (Daniels et al., 2003; Shih et al., 2007; Jesse et al., 2010; Padraza-Lara et al., 2012, 

Phiri & Daniels, 2014).  

 

DNA analyses using mitochondrial COI and 16s genes have been widely used to support species 

discrimination, with the barcoding portion of COI being held as particularly useful (Hebert et al., 

2003; Hajibabaei et al., 2007), including in Crustacea (Costa et al., 2007; Lefébure et al., 2006; 

Matzen da Silva et al., 2011). Such use of genetics is especially useful where there are species-

complexes with high morphological similarity and limited diagnostic characters (Keenan et al., 

1998; Daniels et al., 2003; Burton & Davie, 2007; Lai et al., 2010; Pileggi & Mantelatto, 2010; 

Shy et al., 2014; Daniels et al., 2015).  

 

The freshwater crab genus Austrothelphusa has been considered in the past to have relatively 

low-levels of speciation (see Section 1.8 of the present Chapter) with only seven species 

recognised across Australia (Bishop, 1963; Short 1994; Davie, 2002). However, the work of 

Davie & Gopurenko (2010) and their still unpublished data (pers. com.) show that 

Austrothelphusa does indeed harbour many unrecognized species with high genetic divergences, 

and allopatric speciation largely based on river catchment boundaries, or insular separation. The 

results of the present study agree with Davie & Gopurenko (2010), with many pseudocryptic 

species discovered within both the A. wasselli species-complex, and the A. angustifrons species-

complex. Other species-complexes within Austrothelphusa remain to be fully investigated. 
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1.5. Biogeography 

Biogeography is defined as the study of the geographic distribution of organisms, both past and 

present (Crisci et al., 2003). Present-day animal and plant distributions are typically explained by 

either dispersal or vicariance processes (Avise, 2004), with speciation being the result of 

subsequent allopatric isolation. In the case of freshwater crabs, dispersal is the least useful 

mechanism to explain biogeographic patterns, because most are endemic to small areas, have 

limited dispersal abilities, low fecundity, and an inability to tolerate or traverse dry or saline 

habitats (Lévêque, 1997; Thieme et al., 2005). Vicariance is therefore expected to be the major 

historical facilitator of speciation. Historical connectivity between habitats, in particular in large 

river drainage systems, should therefore be reflected in phylogenetic relationships, and help to 

explain modern distributions of freshwater taxa. Thus, being able to put a time on vicariant 

events is important for the understanding of species diversity and patterns of diversification 

(Genner et al., 2007). Furthermore, understanding the evolution and distribution patterns of 

freshwater taxa can provide valuable insights into the histories of isolation, interconnection 

processes, and the development of hydrographic boundaries. Unfortunately, there is still 

relatively little research available that has been able to link past geological events with 

contemporary distributions of freshwater taxa. This is only likely to be better understood with the 

wider use of molecular clock estimates, and hopefully, the discovery of more reliably dated 

fossils with which to calibrate such molecular clocks (Genner et al., 2007).  

 

It is hypothesized that gecarcinucoid freshwater crabs (to which Austrothelphusa belongs) 

entered southeastern Asia from India most probably during the Miocene (Klaus et al., 2006). 

Recent work by Klaus et al. (2009) has indicated a dispersal of this group via the Malayan 

Peninsula into Sundaland and the rest of the Archipelago, with four major lineages evolving on 

the Sunda shelf, likely on Borneo. One of these, an Indo-Australian clade probably diversified on 

Sumatra and the Malay Peninsula, and subsequently dispersed back into continental East Asia. 

Because there was never any continuous land connections throughout this region, Klaus et al. 

(2009) evoked ancestral dispersal by rafting as the probable explanation for the present wide 

distributional range of gecarcinucoids throughout the SE Asian and Indo-Australian regions. 
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Many biogeographers have been attracted to the study of Australian animal and plant taxa (e.g., 

Barlow, 1981; Keast, 1981), with the historical biogeography of Australian freshwater-dependent 

species being of particular interest, given the present-day inland aridity, the long isolation of the 

continent, and its relatively recent collision with Asia (Unmack, 2001). In his study on 

freshwater fish of Australia, Unmack (2001) identified regions of endemism, and then assessed 

relationships among these areas using numerical methods, thus providing a framework for testing 

biogeographical hypotheses for other widespread inland aquatic taxa.  

 

Australia is separated from New Guinea by the relatively shallow Arafura and Timor Seas, but 

these two land masses have had a number of land connections over the last 500,000 years, and as 

recently as the Pleistocene. According to the maps of the Pleistocene era of Southeast Asia given 

by Voris (2000), sea levels were at their minima (maximum lows) for relatively short periods of 

time, and this was probably a major factor in limiting the dispersal of animals of throughout the 

region. A number of ancient river systems developed during lowered sea levels on both the 

Sunda and Sahul shelves that could have connected freshwater faunas which are now isolated 

and fragmented. According to Voris (2000) such major river systems flowed into the massive 

freshwater Lake Carpentaria where the current Gulf of Carpentaria now lies. Lake Carpentaria 

would have connected river systems draining both northern Australian and southern New 

Guinea. These ancient rivers are still represented by the narrow, shallow straits of the Aru 

Islands, and there is good evidence to support the presence of Pleistocene streams draining west 

from New Guinea to the edge of the Sahul Shelf (Voris, 2000). Although rising sea level would 

have flooded Lake Carpentaria and other low lying land connections, New Guinea has had 

recurring land connections via the particularly shallow Torres Strait when sea levels have been 

only as low as 10 m below present levels, especially through the to the Pleistocene glacial 

periods (Jennings, 1972; Bowler et al., 1976).  

 

Six of the seven currently recognized species of Austrothelphusa are restricted to Cape 

York, while one, A. transversa, has been considered to be the only species widespread across the 

rest of coastal and inland Australia. This has been explained by previous authors by suggesting a 

recent radiation of the genus into Cape York via the land-bridge connections with southern new 

Guinea (e.g., Davie et al., 2002). Austrothelphusa  transversa, on the other-hand, has been 
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postulated to have been able to disperse more widely because of its tolerance of drought and 

desert conditions, and the cross-catchment connections of much of inland Australia during 

periods of flooding. However, recent work reported by Davie & Goprenko (2010, and 

unpublished), and Naser et al. (2018), now suggests that Austrothelphusa is much more speciose 

than previously thought, and that many, or most, of the coastal flowing catchments across 

northern Australia, are likely to be home not to A. transversa but to endemic new species. These 

new species represent relatively recent radiations derived from several of the “Cape York” 

species lineages, and caused by catchment boundary isolation. This is further explored, and a 

principle theme, of this thesis. 

 

1.6. Conservation status of freshwater crabs 

 

Cumberlidge et al. (2009) reviewed the conservation status of the entire global freshwater crab 

fauna for  the International Union for Conservation of Nature (IUCN) Red List assessments. 

These authors evaluated the entire known freshwater crab taxa at that time (1280 species in 220 

genera and 5 families) from 6 zoogeographic regions (Cumberlidge, 2014), but concluded that 

the extinction risk of 628 out of the 1280 species (almost 50%) could not be adequately assessed 

due to a lack of species-specific conservation information related to their biology, ecology and 

potential threats. High threat levels for extinction were found for 209 assessed species. Of these 

32 are considered critically endangered (CR), 52 endangered (EN), and 123 vulnerable (VU). 

Well over half (59%) of these threatened species belong to just two families—Gecarcinucidae 

(Oriental and Australasian, 43% of species) and Pseudothelphusidae (Neotropical, 34.2% of 

species). The proportion of threatened African Potamonautidae (27.5%) and Oriental Potamidae 

(26.5%) is less than the global average (32.1%), while only 10.3% of the species of Neotropical 

Trichodactylidae appear to be currently at risk (Cumberidge & Daniels, 2007; Cumberlidge et 

al., 2009). 

 

The majority of threatened species of freshwater crabs are restricted-range (stenotopic) endemics 

whose habitat has been affected by deforestation, alteration of drainage patterns, and pollution. 

Many of the threatened species of pseudothelphusids, potamonautids, potamids, and 

gecarcinucids are competent air-breathers that either live in burrows, or move between water and 
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land in highlands, islands, caves, karsts, and phytotelms. These habitat specialists have small 

populations and restricted distributional ranges, and are especially susceptible to localized 

anthropogenic habitat disturbance (Collen et al., 2008, 2014). Although Austrothelphusa. 

wasselli (sensu lato) is currently considered to occur over more than, 20,000 km², it has 

nevertheless formally considered as “Vulnerable” (see 

http://www.iucnredlist.org/details/134987/0), because its areas of occurrence are potentially 

under significant threat by human land-use changes such as mining and bushland clearing (e.g., 

http://www.news.com.au/finance/crab-may-halt-bauxite-mine/news-

story/d5774b8ac8b18babed268630a2210be2), and no populations are currently in Queensland 

State protected areas. The present study will have significant implications on the conservation 

status of Australian freshwater crab species and their management, because it will attempt to 

show that there are many more species than currently recognised, and that these individual 

species have much narrower catchment-based ranges than has been understood. 

 

1.7. The Genus Austrothelphusa 

Austrothelphusa is endemic to Australia and southern New Guinea, and there are numerous 

species widely distributed across northern Australia. It was originally described by Bott (1969) 

as a subgenus of his new genus Holthuisana Bott, 1969, to include the species of related 

freshwater crabs from Australia. Bott (1969) also placed it into his new family 

Sundathelphusidae. Later, Ng & Sket (1996) reviewed the status of the family, and considered 

that Sundathelphusidae could not be reliably separated from Parathelphusidae, thus 

synonymizing the two families.  

 

Freshwater crabs were first recognised from Australia as early as 1869 (von Martens 1869; A. 

Milne-Edwards, 1869), and have been placed under a variety of generic names ever since. e.g., 

Thelphusa, Potamon (Geothelphusa), Geothelphusa, Parathephusa (Liotelphusa), 

Parathelphusa, and Holthuisana (Austrothelphusa).  

 

McCulloch (1917) introduced his early paper on Australian “Geothelphusa” with the comment: 

“The identification of the several species of Fresh-water Crabs occurring in Australia is a matter 

of considerable difficulty. This is partly due to the fact that references to them in literature are 

http://www.iucnredlist.org/details/134987/0
http://www.news.com.au/finance/crab-may-halt-bauxite-mine/news-story/d5774b8ac8b18babed268630a2210be2
http://www.news.com.au/finance/crab-may-halt-bauxite-mine/news-story/d5774b8ac8b18babed268630a2210be2
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both scanty and incomplete, but a greater difficulty is presented by the remarkable degree of 

variation which they exhibit …”. The lack of good descriptions and accurate locality data have 

continued to be a significant problem for accurate identification, particularly as some type 

specimens are lost, some are in poor condition, and types have mostly not been re-examined 

since their original description. The “remarkable degree of variation” as noted by McCulloch 

(1917) increasingly appears to be an artefact of our lack of understanding of the drivers of 

speciation in this group within the Australian landscape. Davie & Gopurenko (2010) using 

mitochondrial genetic markers, have already signalled that there is an apparent wealth of new 

Austrothelphusa species across northern Australia. This has been since confirmed by Naser et al. 

(2018), who have foreshadowed that Austrothelphusa is in fact a series of species-complexes 

each with varying degrees of species radiation within the multitude of coastal river catchments 

across tropical Australia. 

 

Riek (1951) provided the first significant review of the Australian freshwater crabs, and 

considered there to be six species within two subgenera of Parathelphusa H. Milne Edwards, 

1853. Parathelphusa (Liotelphusa) Alcock, 1909, included: P. (L.) leichardti (Miers, 1884); P. 

(L.) plana (McCulloch, 1917); P. (L.) planifrons (Bürgcr, 1894); P. (L.) transversa (von 

Martens, l868); P. (L.) valentula Riek, 1951; and Paratelphusa (Barytelphusa) Alcock, 1909, 

contained the single species P. (B.) angustifrons (A. Milne-Edwards), 1869.  

 

Twelve years later Bishop (1963) published a more thorough revisionary work. Bishop 

recognised six species all under the genus Parathelphusa, arguing that the subgeneric system as 

first defined by Alcock (1910a, b), and subsequently used by Riek (1951) and other authors was 

not easy to apply and the defining characters of Barytelphusa could intergrade with Liotelphusa 

within the same species according to stage of maturation. Thus Bishop (1963) recognised: 

Austrothelphusa agassizi (Rathbun, 1905), A. angustifrons (A. Milne-Edwards, 1869), A. raceki 

(Bishop, 1963), A. transversa (von Martens, 1868), A. valentula (Riek, 1951) and A. wasselli 

(Bishop, 1963). Bott (1970) recognised only two of Bishop's species, A. angustifrons and A. 

transversa, but made this judgement after examining only limited material from a restricted 

range of localities. Short (1994), in describing a new species, Holthuisana tigrina, again 

supported recognition of all the earlier six species (Davie, 2002: 375). 
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Riek (1951: 354) reported Paratelphusa (Liotelphusa) planifrons (Bürger, 1894) from the 

Mitchell Catchment (Walsh River and Mutchilba), but Bishop (1963: 229, 230) considered these 

samples to be a misidentification and instead re-identified Riek’s samples as his own new 

species, A. wasselli (Bishop, 1963), though not including them within his type series. The type 

locality of “Cape York” for Telphusa planifrons Bürger, 1894, is now considered to have been 

erroneous, and it seems clear that T. planifrons is generically unrelated to Austrothelphusa (see 

Bott 1970: 50–51). Bishop (1963) identified six female crabs collected from the Upper Naru 

River, New Guinea as appearing to agree with Bürger’s (1894) description, thus inferring that T. 

planifrons was most likely a New Guinean species. However, Bott (1970) pointed out that 

Bürger compared his T. planifrons with specimens he had identified as T. transversa from 

Calcutta, but that species is otherwise indigenous to Australia. Thus the most parsimonious 

explanation is that the labels became mismatched, with the “Indian” T. tranversa coming from 

Australia, and the “Australian” T. planifrons from Calcutta, India. Bott (1970) somewhat 

inexplicably placed T. planifrons as a subspecies of Liothelphusa laevis, while otherwise stating 

in his remarks that its closest relative was L. bakeri (Alcock, 1909) [now in Globithelphusa, see 

Ng et al., 2008]. The holotype of T. planifrons was originally deposited in the Göttingen 

Zoological Museum, but is now in the collections of the Senckenberg Museum, Frankfurt (SMF-

ZMG699). This specimen will need to be carefully re-examined, but from the description and 

figures of Bürger (1894) and of Bott (1970, pl. 7, figs 79–81) we agree with Bott (1970) that it 

cannot belong to Austrothelphusa and it looks most like a Globithelphusa species as indicated by 

Ng et al. (2008). In particular, “Telphusa” planifrons has a strongly vaulted carapace, with the 

body much deeper than in species of Austrothelphusa; and the front is longer significantly more 

deflexed, and the lateral margins subparallel, unlike anything seen in Austrothelphusa. 

 

A single species of Austrothelphusa, A. insularis (Colosi, 1919), has been reported from outside 

the Australian region, purportedly from Fiji, but it has not found since. Thus, its type locality is 

considered to have been mistaken (Ng et al., 2008: 73). The syntypes (one male and one female 

were mentioned in the description) should be in the collection of Museo zoologico “La Specola” 

Università di Firenze (MZUF), but have not so far been found. The veracity of localities from 

this time period is often in question — specimens were collected by ship captains, or bought 
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from collectors in some of the major ports, and it is very possible that specimens from Australia 

and Fiji may have been mixed. The figures and description of this species by Colosi (1919) are 

excellent and show that it is almost certainly a synonym of A. transversa — in particular, the 

somewhat diagnostic male abdomen is identical to the type of A. transversa (PJF Davie pers. 

comm.). 

 

Since Bishop’s (1963) revision only two further species have been described, A. tigrina Short, 

1994, and A. gilbertensis Naser, Davie & Waltham, 2018. Davie & Gopurenko (2010), however, 

in discussing their own unpublished genetic work using two mitochondrial genes markers (COI 

and 16s), indicated that there are many more species within Austrothelphusa than previously 

thought, with numerous pseudocryptic species isolated within the many coastal catchments 

across northern Australia. Davie & Gopurenko (2010) found that the seven species of 

Austrothelphusa fell within into six major clades: an A. transversa species-complex including A. 

tigrina; an A. wasselli species-complex; A. agassizi species-complex, A. valentula species-

complex; A. raceki complex species-complex; and an A. angustifrons species-complex. The A. 

angustifrons clade is basal, and forms a monophyletic sister-group to all other Austrothelphusa.  

 

Austrothelphusa transversa so far appears to be widely distributed throughout tropical and 

subtropical inland Australia in all the inland flowing catchments of Queensland, the Northern 

Territory and Western Australia.  Austrothelphusa angustifrons, A. raceki, A. agassezi, A. 

valentula, A. wasselli and A. tigrina are restricted to northern Queensland (Figs. 1.2 & 1.3). 

 

1.8. Austrothelphusa wasselli species-complex 

The Austrothelphusa wasselli species-complex consists of typically small freshwater crabs found 

in tropical north Queensland and extending onto Cape York. The type locality for A. wasselli is 

in the Stewart River Catchment on eastern Cape York, but the original description also noted that 

its distribution occurred as far as the Walsh River in the Mitchell Catchment, around 400 kms to 

the south. However, museum records indicate that it is has now been identified from numerous 

localities and river catchments across much of Cape York (Atlas of Living Australia, ala.org.au, 

accessed July, 2017). Until now samples from different catchments have all been lumped 
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together as A. wasselli, but the present study attempts to test the hypothesis that physical 

catchment separation has led to isolation and speciation (Chapter 4). 

 

Figure 1. 4 Projected distribution of the Austrothelphusa wasselli species-complex across 

northern Queensland, based on the southern and northern-most catchments from which 

specimens exist (some river catchments have so far not been effectively sampled). 

 

1.9. Austrothelphusa angustifrons species-complex 

Crabs currently identified as A. angustifrons are distributed from the Lockhart Catchment, north-

eastern Cape York, to the Jardine and Jacky Jacky Catchments around the tip of the Cape, on a 

number of Torres Strait Islands, and in southern Papua New Guinea. As this represents a very 

wide geographic range (including several mainland catchments), and because the Torres Strait 

islands should effectively serve to isolate crab populations, it is hypothesised that there may be 

numerous undescribed species represented. The Torres Strait has been dried and submerged a 

number of times through geological history, so it is hoped that identifying the phylogenetic 

relationships of the crabs through this region, will provide some interesting insights into the 

timing of the vicariant events that may have led to their allopatric speciation. 

 

The type locality for A. angustifrons (an immature female) is lodged in Museum National 

d'Histoire Naturelle, Paris, but labelled simply as having come from “Cap York”. Therefore it 



Chapter 1 

17 
 

has been important to try and establish more precisely from which catchment or island the 

original specimen/s was collected so it is unclear from which catchment of Cape York the type 

specimen was collected.  

 

 

 

 

 

Figure 1. 5 Distribution of A. angustifrons species-complex across the north of Cape York, 

Torres Strait Islands and south of New Guinea.  

 

1.10. Aims of this study 

It has been speculated that widely distributed freshwater crab species in Australia harbour 

pseudocryptic species (Davie & Guperinko, 2010). Therefore, to pursue this idea further, this 

study has been designed to test the following hypothesis: 

 

Speciation in the freshwater crab genus Austrothelphusa is more complex than previously 

thought, and that palaeogeographic isolation of populations driven by river cathment 

boundaries, or sea-level changes causing insular relictual events, has led to independent 

speciation processes within the main species/species-groups that are currently recognised.  
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To this end a basic molecular analysis of the overall phylogeny of the six main species-

complexes (see Chapter 3) was undertaken, with the aim of estimating deeper level divergence 

times and correlating these with past geological events that may have led to the currently 

recognised species lineages. I then narrowed the approach to particularly focus on two species-

groups (A. wasselli and A. angustifrons) both of which occur in northern Queensland and the 

Torres Strait Islands. If the hypothesis is correct, speciation within the A. wasselli lineage should 

be primarily driven by river catchment boundaries, while conversely speciation within the A. 

angustifrons lineage would be more importantly driven by insular isolation. This has involved 

the use of two mitochondrial genes (16s rRNA and COI) markers, and morphological 

investigations, to infer evolutionary histories and biogeographical boundaries. This molecular 

approach is particularly necessary because there are often very few specimens available to 

represent different catchments or islands. Also morphological techniques alone do not always 

allow an understanding of levels of acceptable intraspecific variation, particularly when 

speciation is believed to be recent, and morphological differences are subtle. 

 

From a taxonomic perspective I aimed to clearly define the identity and geographic limits of both 

Austrothelphusa wasselli (sensu stricto) and  A. angustifrons (sensu stricto). This has been 

necessary in order to resolve potential nomenclatural problems, and historical mis- 

identifications. This was relatively easy for A. wasselli because it was described more recently, 

the precise type locality is known, and the holotype exists in the collections of the Australian 

Museum, Sydney. However, the original type locality for A. angustifrons was simply given as 

“Cap York” (A. Milne-Edwards, 1869), and therefore it was an important aim to be able to use 

morphology to convincingly match modern material with the original dry female types that are in 

somewhat poor condition. A final objective of this work was for me to be able to redescribe the 

original species based on a new understanding of what constitutes species-level morphological 

variation (Chapters 4 & 6). 

 

1.11. Publication Plan 

It is planned to publish each data chapter from this thesis. At the present time, one paper has 

been already published representing part of Chapter 4: 
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 NASER, M.D., DAVIE, P.J. & WALTHAM, N.J., 2018. Redescription of 

Austrothelphusa wasselli (Bishop, 1963) (Crustacea: Brachyura: Gecarcinucidae), and 

designation of a new species from the Gilbert River, north Queensland, 

Australia. Zootaxa, 4369(1), pp.109-127. 

 

Remaining data chapters will be submited to relevant journals over the coming year.  
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CHAPTER 2 

Materials & Methods 

2.1 Morphological methods 

This present study is based on preserved crab specimens deposited in the collections of the 

Queensland Museum, Brisbane, Queensland, Australia (QM). Collection details and Museum 

catalogue numbers are listed in Chapter 4, Table 4.1 and Chapter 5, Table 5.1. The descriptive 

format used follows that of Naser et al. (2018). Major localities and mainland river catchment 

boundaries are shown in Chapter 4, Fig. 4.1 and Chapter 5, Fig. 5.1. Measurements in 

millimeters (mm) were made using digital vernier calipers, or with the use of a graticule 

microscope eyepiece. Terminology follows Davie et al. (2015). The morphology and proportions 

of the fifth pereiopod has proven to be a useful surrogate for the other walking legs in separating 

species of Austrothelphusa, so only a detailed description of P5 is provided.  

 

Abbreviations: G1, G2, male first and second gonopods; CW, carapace width; CL, carapace 

length; P5, fifth pereiopod (= fourth ambulatory leg); Qld, Queensland; R., River; s, second. Ck 

= Creek.  

 

2.2 Genetic Methods 

Mitochondrial molecular markers (CO1 and 16s) used in the present study have been proven to 

be successful in species discrimination for freshwater decapods, even within cryptic species-

complexes (e.g., Nguyen & Austin, 2005; Shull et al., 2005; Page et al., 2006; Yeo et al., 2007; 

Wowor et al., 2009). 

 

2.2.1 Sampling and laboratory analysis 

Muscle tissue was removed from an ambulatory leg from 136 specimens of crabs belonging to 

the genus Austrothelphusa. While all named putative species within the genus were tissue-

sampled, specimens identified as belonging to the Austrothelphusa angustifrons species-complex 

or A. wasselli species-complex were primarily targeted in the main study 
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2.2.1.1 Initial PCR and sequencing  

Genomic DNA was isolated from the muscle tissue of ambulatory legs by using the QIAgen 

DNAeasy kit following the protocol outlined by the manufacturers. Primers that were initially 

used for the COI and 16s genes are presented in Table 2.1. Total volume of PCR mastermix was 

12.5μL and consisted of: 1.25 μL of 10x polymerase reaction buffer, 2 mM of MgCl2, 0.4 μM of 

forward primers, 0.4 μM of reverse primer, 0.2 mM of dNTPs, 0.275 units white Taq 

polymerase, 0.5 μL of template DNA and the rest deionized distilled water. The PCR conditions 

for the above primers included denaturation for 50 s at 94°C, annealing for 70 s at 45°C, and 

extension for 60 s at 72°C (40 cycles), followed by extension for 10 min at 72°C. For 

sequencing, the PCR products were electrophoresed on agarose gel, then dissected and purified 

by Nucleospin® (Macherey-Nagel). Purified products were subsequently sequenced on ABI 

automatic capillary sequencer (Macrogen, Inc., Korea) using LCO primers.  

 

Table 2. 1. Primers used for initial PCR amplification of partial CO1 and 16s rRNA gene 

products (results presented in Chapter 3 for phylogenetic analysis of currently recognized species 

within Austrothelphusa). Primers were used without tails, as used in later PCR work (Table 2.2) 

PCR primers for more intensive investigation of the A. wasselli and A. angustifrons species-

complexes are presented in Table 2.2. 

 

 

2.2.1.2 PCR and sequencing of Austrothelphusa wasselli and A. angustifrons species-

complexes 

These samples had been previously identified based on morphology, and represented a large 

number of different collection sites from Cape York, the Torres Strait Islands, and the adjacent 

southern region of Papua New Guinea (PNG) (Chapter 4, Table 4.1 and Chapter 5, Table 5.1). 

Samples were placed into 100% EtOH for further processing, but were of various ages since 

Primer Sequence (5′ – 3′) Primer Source 

LCO1490 GGTCAACAAATCATAAAGATATTGG Folmer et al., 

(1994) 

HCO2198 TAAACTTCAGGGTGA CCAAAAAATCA Folmer et al., 

(1994) 

COL6b_Fm ACAAATCATAAAGATATYGG Schubart & Huber 

(2006) 

COH6_Rm TADACTTCDGGRTGDCCAAARAAYCA Schubart & Huber 

(2006) 
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collection, and had had variable states of preservation. After initial PCR and sequencing trials, 

tissue samples were sent to the Wagga Wagga Agricultural Institute, NSW Department of 

Primary Industries, for PCR processing and sequence validation. 

 

Following the methods outlined by Bellis et al. (2013) and Fletcher et al. (2016), specimen 

tissues were subsequently removed from EtOH and dried overnight in an evaporation chamber. 

Samples were digested at 55º C overnight in 440 μL of DXT tissue digestion buffer (QIAGEN, 

Doncaster, Australia) incorporating 1% DX digestion buffer additive (QIAGEN). DNA was 

extracted from 220 μL of each sample digest using a Corbett Research 1820 X-tractor Gene 

robotic system and associated DNA extraction kit reagents (QIAGEN). Final DNA elutions of 

150 μL were stored at −20° C. 

 

Sample polymerase chain reactions (PCR) were prepared to a final volume of 15 μL using a 

Corbett CAS-1200 automated liquid handling workstation. Sample reactions included 2–4 μL of 

DNA extract in the presence of Invitrogen reagents: 1X buffer, 2.8 mM MgCl2, 0.4 units of 

Platinum® Taq polymerase, 200 μM dNTPs and 2 pmol of forward and reverse primers. 

Thermal cycling was done using an Eppendorf Mastercycler ep gradient S PCR machine. 

 

PCR amplification of CO1 using primers COL6b_Fm and COH6_Rm involved denaturation for 

50 s at 94°C, annealing for 70 s at 45°C, and extension for 60 s at 72°C (40 cycles), followed by 

extension for 10 min at 72°C. Additional CO1 amplification targeting a partial CO1 barcode 

using primers AMbc3f1m and JerR2m (see Table 2.1) used the modified thermal profile: 94ºC 

for 2 min; 40 cycles of 94ºC for 30 s, 50ºC for 30 s, 72ºC for 1 min; 72ºC for 5 min; storage at 

4ºC. 

 

CO1 primers for obtaining partial CO1 DNA barcodes employed AMbc3f1m (modified from 

Scar3aFm) & JerR2m to obtain 405 bp (primer truncated) from the 3’ end of the CO1 DNA 

barcode.  

 

Amplification of 16s gene (see Table 2.1): PCR was targeted to a portion of the mitochondrial 

16s gene using primers 1471F and 1472R (Crandall & Fitzpatrick, 1996) modified with 18 mer 
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5' vector M13 forward or reverse sequence tails (tails were not originally used). These primers 

were originally designed for crayfish but have since been shown to be sufficiently conserved to 

be useful for crabs as well as a range of other invertebrates. The thermal profile was identical to 

that used for CO1 short fragments: 94ºC for 2 min; 40 cycles of 94ºC for 30 s, 50ºC for 30 s, 

72ºC for 1 min; 72ºC for 5 min; storage at 4ºC. 

 

Primers were typically M13 tailed to simplify downstream sequencing (see Table 2.2). PCR 

products were purified and bi-directionally sequenced at the Australian Genome Research 

Facility (Brisbane). 

 

Table 2. 2 Primers used for PCR amplification of partial 16s rRNA and CO1 gene products. 

Eighteen or seventeen base pair M13-vector sequence 5′-tails are italicised in forward primers 

and underlined in reverse primers.  

 

Bidirectional AB1 sequence trace files were assembled, quality checked and aligned (against 

reference sequence for Parathelphusidae obtained from GenBank) using Lasergene SeqMan Pro. 

ver. 8.1.0(3) (DNASTAR Inc., Maddison, WI, USA, http:// www.dnastar.com/). Final edits to 

primer-truncated sequences used BioEdit ver. 7.0.9.0 (Hall, 1999). 

 

Primer Sequence (5′ – 3′) Primer Source 

COL6b_Fm TGTAAAACGACGGCCAGTACAAATCATAAAGATATYGG Schubart & 

Huber (2006) 

COH6_Rm CAGGAAACAGCTATGACCTADACTTCDGGRTGDCCAAARAA

YCA 

Schubart & 

Huber (2006) 

AMbc3f1m: 5’ 

(CO1: modified 

from Scar3aFm) 

GTAAAACGACGGCCAGTGCHCCHGAYATAGCNTTYCCNCG  Mitchell 

(2015) 

JerR2m: 5’ (CO1) CAGGAAACAGCTATGACCCCAAArAAyCArAAyArrTGyTG  Bellis et al. 

(2013) 

16s 1471F: 5’ TGTAAAACGACGGCCAGTCCTGTTTANCAAAAACAT Crandall et al. 

(1996) 

16s 1472R: 5’ CAGGAAACAGCTATGACCAGATAGAAACCAACCTGG 

 

Crandall et al. 

(1996) 

NaK for-bm TGTAAAACGACGGCCAGTATGACAGTCGCYCAYATGTGGTT Tsang et al. 

(2008) 

NaK rev3m  CAGGAAACAGCTATGACCGGAGGRTCAATCATRGACAT Tsang et al. 

(2008) 
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In an endeavour to provide further support for the mitochondrial results, it was also attempted to 

sequence the nuclear NaK gene because it has been informatively used in similar crab studies 

(e.g., Shahdadi et al., 2017). The NaK amplification thermal profile was either: initial 4 min at 

94°C; 40 cycles with 45 s at 95°C for denaturing, 60 s at 58° C for annealing, 60 s at 72°C for 

extension; and final extension with 5 min at 72°C; or 3 min at 94°C for initial denaturation, then 

35 cycles of 30 s at 94°C, 30 s at 55–60°C, 1 min 30 s at 72°C with a final extension for 10 min 

at 72°C. Unfortunately almost all attempts failed, with successful sequences only being obtained 

from the two mainland Cape York species, Austrothelphusa angustifrons (Jardine Catchment) 

and A. podenzanae (Jacky Jacky Catchment). Time and cost constraints prevented any further 

work on this gene, and therefore I have not included the sequence results in further analyses. The 

use of additional nuclear genes should be pursued into the future. 

 

2.3 Genetic Statistical Analysis 

2.3.1 Phylogenetic Analysis 

The initial study (see Section 2.2.1.1 above) resulted in 21 nucleotide sequences belonging to the 

six species-complexes. They were aligned using Muscle implemented in GENEIOUS 8.0.5 

(Kearse et al., 2012), and sequences were checked visually for ambiguous peaks. To ensure that 

nuclear mitochondrial pseudogenes had not been amplified, the sequences of protein coding gene 

(COI) were translated into amino acids to check for indels and stop codons (Song et al., 2008). 

Estimation of evolutionary divergence between sequences was conducted using the Kimura 2-

parameter model (Kimura, 1980) in MEGA 7 (Kumar et al., 2016). Unrooted neighbour joining 

tree was constructed by using Genious Tree Builder implemented in GENEIOUS 8.0.5 (Kearse 

et al., 2012), with 1000 replicates. Results are presented in Chapter 3. 

 

For the subsequent intensive study of the Austrothelphusa wasselli and A. angustifrons species-

complexes, nucleotide sequences were similarly aligned using MUSCLE implemented in 

GENEIOUS 8.0.5 (Kearse et al., 2012) to accommodate for indel positions and associated gaps. 

Sequences were also checked visually for ambiguous peaks. To ensure that nuclear 

mitochondrial pseudogenes had not been amplified, the sequences of protein coding gene (CO1) 

were translated into amino acids using the online program EMBOSS-Transeq (http: 

//www.ebi.ac.uk/emboss/transeq/); no stop codons were detected.  
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Estimation of evolutionary divergence between sequences was conducted using the Kimura 2-

parameter model (Kimura, 1980) and p-distance in MEGA 7 (Kumar et al., 2016). The best-

fitting model for sequence evolution of the 16s rRNA and CO1 datasets were determined by 

jModelTest 2.1.7 (Darriba et al., 2012), selected under Akaike information criterion (AIC). The 

obtained best model was HKY+I and GTR+G for 16s rRNA and CO1, respectively, while for 

combined16s rRNA and CO1 datasets was GTR+G+I.  

 

Both mitochondrial 16s rRNA and CO1 datasets were analysed separately for phylogenetic 

dendrogram construction, but then both were also concatenated to create a single alignment as 

such a combined dataset has been shown to increase resolution across taxonomic ranks (Ahyong 

& O'Meally, 2004; Toon et al., 2009; Bracken et al., 2010). 

 

For the Austrothelphusa wasselli  (sensu lato) species-group, trees were rooted using A. raceki, 

while the A. angustifrons sensu lato species-group was rooted using both A. wasselli and A. 

raceki because unpublished genetic analyses by Davie & Gopurenko show they both belong to a 

large sister clade of Austrothelphusa species. 

 

Two multilocus approaches were used: maximum likelihood (ML) and Bayesian inference (BI) 

to estimate evolutionary relationships. A maximum likelihood (ML) tree was constructed using 

the program MEGA (version 7, Kumar et al., 2016) with 2000 bootstrap replications of a simple 

heuristic search. while Bayesian analyses were conducted in MrBayes 3.2.4 (Ronquist et al., 

2012). Two parallel runs were created. In each run, four MCMC chains (three heated and one 

cold) were run for 5 million generations and trees sampled every 1000th generation. The first 

25% from the cold chain was discarded as burn-in. The average standard deviation (SD) of split 

frequencies between both runs was checked. The sampled parameters were investigated using 

Tracer 1.6 (Rambaut et al., 2014). The maximum clade credibility tree with the nodal posterior 

probability was generated by TreeAnnotator 1.8.2 (Drummond et al., 2012).  

 

Srivathsan & Meier (2012) were highly critical of the use of K2P as the “application of 

nucleotide substitution models will generally yield distances that are larger than those based on 
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uncorrected distances.” However, they also stated that when sequences with < 5% interspecific 

distances are only used in the analysis “K2P and uncorrected distances yield similar barcoding 

gaps”. They regarded the regular use of K2P distances by the majority of workers as a legacy 

practice from the early years of barcoding and recommended that henceforth uncorrected 

pairwise distances should instead become the standard. However, most crab workers have 

continued to use K2P distance as the preferred measure of intra- and interspecific divergence. So 

in the interests of making meaningful comparisons with other modern work in this field we have 

continued to use K2P comparisons in the present study, while nevertheless including uncorrected 

p-distance data that can be used for comparative purposes in future studies.. 

 

Haplotype networks were constructed for the Austrothelphusa angustifrons species-complex, and 

separately for A. muralug and A. lockhartensis using the rapidly evolving CO1 locus in PopArt 

1.7 (Leigh & Bryant, 2015) using TCS (Templeton-Crandall-Sing) Networks (Templeton et al., 

1992). Haplotype networks allow for informative visualisation of genealogical information at 

shallow divergence levels. Several methodologies exist for constructing these networks, but TCS 

was chosen for its effectiveness at recovering accurate population-scale phylogeographic patterns 

even when genetic differentiation is low (e.g., Gerber & Templeton, 1992; Gomez-Zurita et al., 

2000; Johnson & Jordan, 2000; Turner et al., 2000). 

 

Principal Coordinate Analysis (PCoA) was also employed to examine the genetic relationships 

between the recognized or putative species. This technique enables identification of the primary 

ordination axes for a given dissimilarity matrix that maximize the variance of the observations, 

and it allows visualization of individual and/or group differences. As already described, the 

necessary dissimilarity p‐distance matrix among CO1 sequences was obtained in MEGA 7 

(Kumar et al., 2016), and projected into a two‐dimensional configuration by using 

Paleontological Statistics (PAST) version 3.16 (Hammer et al., 2001). The 'View scatter' option 

was used to plot all data points (rows) in the coordinate system given by the PCoA. Data 

normality was tested using Shapiro-Wilk test P ˂ 0.05 (Sokal & Rohlf, 1995), there was a 

significant deviation from normality. Consequently, the Kruskal-Wallis one-way ANOVA tests 

(Kruskal & Wallis, 1952) were implemented to test for significant differences in the median of p-

distance among the Austrothelphusa angustifrons pseudocryptic species. 
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2.3.2 Species Delimitation  

For molecular species delimitation the Automatic Barcode Gap Discovery (ABGD) 

web interface (Puillandre et al., 2012) was used as the primary input and the value of the proxy 

for the minimum gap width (X) set to 0.7. The bPTP web interface (Zhang et al., 2013) was also 

used for molecular species delimitation (http: //species.h-its.org/ptp/), using a tree generated with 

MEGA7. The GTR + I model of nucleotide substitution was used in constructing the ML trees as 

it gave the best fit for the data based on model selection conducted with MEGA v. 7.06. 

PhyloMap-PTP (Zhang et al., 2011) was used for visualization of the bPTP species delimitation 

results. 

 

2.3.3 Divergence time estimation 

Divergence times for COI dataset were estimated in BEAST v.2.0.2 (Drummond et al., 2002, 

2009, 2012). There is generally a limited fossil record for freshwater crabs, especially from the 

Asian and Australian regions. Mutation rates derived for other taxa for the 16s rRNA gene were 

used (Jesse et al., 2010; Daniels, 2011; Shih et al., 2011; Klaus et al., 2013).The mean mutation 

rate of  1.02 x 10
-8

 (with a range of 1.40 x 10
-8

 – 2.60 x 10
-8

; SD = 1.94 x 10
-9

) 

per Myr was used for16s rRNA, this rate having previously proven widely useful for estimating 

divergence times for decapods, including freshwater crabs (Jesse et al., 2010; Daniels, 2011; 

Shih et al., 2011; Klaus et al., 2013).  

 

The input (xml) file was created in BEAUti v.2.0.2 (Drummond & Rambaut, 2007; Drummond 

et al., 2012a, b). After a series of multiple test runs.  The prior Yule speciation (Heled & 

Drummond, 2012) and an uncorrelated log-normal relaxed molecular clock model were used. 

The substitution model TPM1uf+I+G, TPM1uf+I  and HKY+I were obtained from jModelTest 

v. 2.1.3 for Austrothelphusa as a whole (except A. tigrina), the A. wasselli 

species-complex and the A. angustifrons, respectively. Four Markov chain MCMC chains were 

run for 10 million iterations, chains and trees were sampled every 1000 generations. The 

effective sample size (ESS) was assessed using Tracer 1.6 (Rambaut & Drummond, 2009). The 

resulting trees from the four chains were combined, and a maximum clade credibility tree was 

computed with mean heights in TreeAnnotator v. 2.0.2 after a 10% burn-in was discarded. 
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FigTree v. 1.4 was used to visualize the trees (Drummond et al., 2009). Geelvinkia holthuisi, 

Holthuisana biroi and Holthuisana festiva, the neast taxa to the genus Austrothelphusa, were 

used as outgroups with GenBank accssion numbers FM180129, FM180132 and FM180133, 

respectively. 
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CHAPTER 3 

Towards an understanding of the phylogeny and speciation of Australian freshwater 

crabs of the genus Austrothelphusa (Brachyura: Gecarcinucidae) based on two 

mitochondrial genes 

 

Abstract 

Seven species in the Australian indigenous freshwater crab genus Austrothelphusa Bott, 

1969, have so far been described from Australia based on classical morphology. 

Mitochondrial CO1 and 16s gene analyses shows broad support that these major clades 

match the accepted morpho-species. However the molecular evidence further indicates 

that these individual clades should be considered as separate species-complexes that 

harbour many more recently evolved, and undescribed, pseudocryptic species. Molecular 

clock  genetic estimates indicate a late Miocene origin around 8–9 mya for the genus 

Austrothelphusa followed by radiation into 8 deeper lineages from around the Miocene–

Pliocene boundary to about the mid-Pliocene (about 4–6 mya). These lineages each 

subsequently show evidence of rapid species diversification through the Pleistocene to 

form numerous species-complexes that date from around 1–3 mya. Explanations for this 

are proposed based on palaeogeographic historical changes affecting northern Australia. 

The more recent “pseudocryptic” speciation is investigated with a focus on the 

Austrothelphusa wasselli and A. angustifrons species-complexes. 

 Key words: Austrothelphusa, Molecular clock, Austrothelphusa wasselli and A. 

angustifrons species-complex, CO1 and 16s genes 

  

3.1 Introduction 

 

The Australian indigenous freshwater crab genus Austrothelphusa Bott, 1969,  is 

considered to belong to the widespread Southeast Asian family Gecarcinucidae (Ng et al., 

2008). The taxonomic history of the genus and its relationships has been discussed fully in 

Chapter 1. 

 

The use of mitochondrial genetic markers by Davie & Gopurenko (2010), found that the 

seven species of Austrothelphusa fell within into six major clades corresponding with the 

currently recognised morpho-species: an A. transversa clade (also including A. tigrina); an 

A. wasselli clade; an A. agassizi clade, an A. valentula clade; an A. raceki clade; and an A. 

angustifrons clade. They also indicated that there was molecular evidence that there were 
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many undescribed species harboured within these clades. Davie & Gopurenko (2010) 

found the A. angustifrons clade to be basal and formed a monophyletic sister-group clade 

to be the sister-group to all other Austrothelphusa. More recently, Naser et al. (2018) 

using both molecular and morphological approaches, described a further new species, A. 

gilbertensis, lying within the A. wasselli clade. They further indicated that there appeared 

to be a number of other new species within this clade, largely determined by catchment 

boundaries (see Chapter 4). 

 

In general, the present terrestrial Australian fauna is considered to have two distinct 

origins: groups that evolved in situ after the division of Pangaea in the late-Jurassic; and 

more recent taxa derived from post-Oligocene dispersals of Asian taxa to Australia 

following Australia’s northwards drift to meet Southeast Asia (Archer et al., 1995; Hall, 

1998). During the latter period, lowered sea level and partial land bridges across the Indo-

Australian archipelago provided opportunities for short-range island hopping, and thus for 

range expansions for a variety of taxa (Hall, 1998). These scenarios predominated during 

the Quaternary (Jones & Torgersen, 1988), although, similar events occurred earlier 

during Miocene-Pliocene (Hall, 1998). Northern ancestor origins for a variety of 

Australian taxa have been supported by molecular systematics, indicating either sister, or 

derived positions, of Australian groups relative to assemblages found in Southeast Asia 

(Alfaro et al., 2004; Page et al., 2007) and New Guinea (McGuigan et al., 2000; Norman 

et al., 2007). Temporal estimates of genetic coalescence for these recent groups vary 

considerably but generally date to Miocene-Pleistocene timeframes, and are consistent 

with current historical dispersal hypotheses. 

 

The study reported in this chapter was designed: a) to evaluate the phylogenetic 

relationships of the currently recognised morpho-species using mitochondrial genetic 

markers; b) to gain a better insight into the timing of the vicariant or dispersal events that 

have led to these six major clades; and c) to look at the timing and potential causes of 

more recent cryptic speciation that has been speculated to have occurred (more fully 

addressed in Chapters 4–6).    
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3.2. Materials and Methods 

3.2.1. Sampling and laboratory analysis 

See Chapter 2 for a full description of techniques used. Figure 1 shows the geographic 

range of species distributions for Austrothelphusa. Table 3.1 lists all specimens belonging 

to species of Austrothelphusa that were sampled for the generic phylogenetic relationships 

analyses. 

 

 

 
 

Figure 3. 1 Map of Australia showing the distribution of the freshwater crab genus 

Austrothelphusa. Different species-complexes are indicated by the different colours: A. 

transversa (red); A. wasselli (green), A. raceki (blue); A. agassizi (orange); A. valentula 

(fushia); and A. angustifrons (brown). 
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Table 3. 1 Specimens belonging to Austrothelphusa species sampled for investigating the 

phylogenetic relationships within the genus using CO1 and 16s genes. 

 
Catchment Registrati

on 

Number 

(QM) 

Locality  

Name 

Latitude Longitude GenBank accession Number  

16s CO1 

Archer W29187 Oscar Ck, 

2.1 km SSE 

of Coen 

13°57'41"S 143°12' 34"E MK249761 MF458170 

Stewart W20049 Stewart R. 14° 8'S 143° 16' 4"E MK249760 MF458172 

Gilbert W28040 Venture Ck, 

E of 

Croydon 

18° 7'S 142° 43'E MK249757 MF458173 

Horn I. W28481 Vidgen Creek 10° 35' 45" S 142° 16' 20"E MK249783 MK260134 

Jardine Catch. W3178 Lockerbie 10° 48' S 142° 28' E MK249787 MK260137 

Moa I. W29285 Kai Creek 10°13'48.32"

S 

142°16'56.66

"E 

MK249780 MK260132 

Dauan I. W27258 Dauan I. 9°25'22.43"

S 

142°31'24.59

"E 

MK249778 MK260130 

Mabuiag 

I. 

W28906 Mabuiag I. 9°56'50.00"

S 

142°11'23.00

"E 

MK249779 MK260131 

Archer W27300 Peach Creek 13° 44' S 143° 20' E 

 

- MK260122 

Mitchell W27547 Gibbs Creek 17° 26' S 

 

145° 6' E 

 

- MK260126 

Mitchell W52084 Dry Ck xing, 

McBean Rd, 

Hann 

Tableland 

16° 59' 4.884" S 

 

145° 15' 16.02" E 

 

- MK260127 

Endeavour xxx Endeavour 

falls 

15° 20" S 

 

144° 58" S 

 

- MK260125 

Ross xxx Uni Creek 

close to 

James Cook 

University 

19°19'40.41"S 146°45'23.72"E - MK260121 

Black 

River 

xxx Black R. 19°15'8.22"S 146°37'54.63"E - MK260123 

Proserpine xxx Dingo beach 20° 5'34"S 148°29"E - MK260124 

Nicholson W28379 

 
Musselbrook 

Station, NW 

of Lawn Hill 

18°41"S 138°30"E - MK260129 

Embley W52290 

 

Winda 

Winda Ck 

12°52'12.54"S 141°50'27.89"E MK249777 MK260120 

Lockhart xxx Claudie 

River 

12°49'S 143°19'E - MK260128 
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3.2.2. Genetic methods  

See Chapter 2 for a full description of techniques used. 

 

3.2.3. Divergence time estimation 

See Chapter 2, Section 2.3.3 for outline of the techniques used. 

 

 

3.3. Results  

 

3.3.1. CO1 & 16s general characteristics  

A 405-bp fragment of COI was amplified from 21 specimens belonging to 

Austrothelphusa species (Table 1). The studied fragment of the COI sequences was AT 

rich (59.3%) (T, 32.7%; A, 26.6%; G, 17.6%; C, 23.1%). Similarly, 16s was amplified for 

411-bp fragment from 53 specimens belonging to Austrothelphusa species (Table 1). The 

studied fragment of the 16s was AT rich (69.3%) (T, 35.2%; A, 34.1%; G, 21.0; C, 9.7%).   

 

3.3.2. CO1 divergence analyses 

Phylogenetic analysis of the COI sequences recovered from the six currently recognised 

Austrothelphusa morpho-species showed them to be clearly divergent from each other and 

agrees with the current taxonomic view (Fig. 3.2). Table 3.2 summaries the K2P genetic 

divergence between the main lineages. The mean percentage genetic distance between the 

A. angustifrons species-complex and all the other Austrothelphusa species-complexes, 

ranged from 17.4% to 21.8%, which represents a very high divergence compared with 

other species-complex lineages, and is congruent with a basal sister relationship with the 

other Austrothelphusa lineages (Fig. 3.3). The average K2P divergence between the 

remaining clades was 16.1%, which is also a very high level of divergence. The lowest 

divergence of 8% is between A. agassizi and A. valentula, and these sister-clades are 

geographically the closest and appear to be the most recently diverged of the major clades 

(see Figs. 3.2 & 3.3). 

 

 

 

 

 

 



Chapter 3 

34 
 

Table 3. 2 Mean percentage distances K2P (lower matrix) and uncorrected pairwise p-

distance (upper matrix) of mitochondrial gene (CO1).between species-clades for 

Austrothelphusa. 

 
  

 

Inter-species clade divergence 

1 2 3 4 5 6 

1 A.angustifrons  18.8 16.9 17.6 18.0 15.5 

2 A. raceki 21.8  12.4 14.9 15.2 15.1 

3 A. valentula 19.3 13.8  7.6 13.8 15.0 

4 A. agassezi 20.4 16.9 8.0  14.7 17.3 

5 A. wasselli 20.8 17.2 15.6 16.6  15.9 

6 A. transversa 17.4 17.1 17.0 20.0 18.3  

 

 

 
Figure 3. 2 Unrooted Neighbour-Joining tree for CO1 based on Tamura-Nei  genetic distance 

model for the Austrothelphusa species-complexes. Bootstrap values (% 1000 replicate trees) 

are given for major branches.  Scale bar is indicative of branch length. 
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3.3.3. 16s molecular clock divergence analyses 

 

As with CO1, the phylogenetic analysis of the 16s sequences from the six currently 

recognised Austrothelphusa morpho-species also showed them to be clearly divergent 

from each other (Fig. 3.3). Similar to Davie & Gopurenko (2010), the present study has 

uncovered two major primary clades, with A. angustifrons forming a separate assemblage 

from the rest of the mainland Australian species-complexes. However, unlike that earlier 

study, the A. angustifrons species-complex is here found to be sister to the New Guinea 

genera, Geelvinckia and Holthuisana (see Klaus et al., 2010) and all appear to have 

diverged from the main Australian clade at approximately 11 mya. This is strong evidence 

for giving the “angustifrons” species-complex separate full generic status, although a 

larger study, including a reanalysis of the greater range of sequence data used by Davie & 

Gopurenko (2010), would be desirable to confirm this decision. Also stronger supporting 

morphological evidence would be preferred before formally taking this action. 

 

Based on current molecular clock estimations, the “angustifrons” species-complex itself 

had a major divergence into two species clades at about 6 mya. The rest of the main 

Austrothelphusa lineage had a late Miocene origin around 8 mya, followed by radiation 

into 5 deeper lineages around the Miocene–Pliocene boundary to about the mid-Pliocene 

(about 4–6 mya), with these lineages each subsequently showing evidence of rapid species 

diversification through the Pleistocene to form numerous species-complexes that date 

from around 1–3 mya. 
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Figure 3. 3 Divergence time estimations for currently recognised Austrothelphusa species 

(except A. tigrina)  based on 16s. The New Guinea taxa Geelvinckia holthuisi, Holthuisana 

biroi and H. festiva are used as outgroups. These two genera were shown to form a sister-

clade to Austrothelphusa (sensu lato) by Klauss et al. (2010). Outgroup 16s sequences from 

GenBank. 

3.3.4. Molecular-clock divergence estimations within the Austrothelphusa wasselli 

species-complex 

 

An investigation into the timing of potential catchment divergences within the A. wasselli 

species-complex (see Chapter 4) was undertaken using 16s sequences, with A. raceki as the 

outgroup representing the sisterclade (see Fig. 3.3), based on the reults of the earlier 

unpublished study of Davie & Gopurenko (pers. com.) . The results are presented in Fig. 3.4. 

In general, it is evident that the largely catchment-based putative species all diverged between 

about 1–3 mya, with only one species pair (from the adjacent Jeannie and Mitchell/Normanby 

Catchments) showing a more recent divergence dating back to only about 600,000 mya, 
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suggesting that the boundary between the Jeannie and Normanby Catchments may have been 

strengthened at about that time. 

The earliest split in the ancestral “wasselli” lineage occurred during the late Pliocene around 

3.1 mya, and gave rise to the two separate new species that I am recognising from the 

Burdekin and Mitchell Catchments. These two catchments represent the most southerly 

distributions of any species within this complex, and therefore suggest an older vicariant 

event that separated the southern lineage from the northerly catchment lineage. Similarly, 

Austrothelphusa gilbertensis is the other most southerly of the species within this complex, 

and it also diverged very early at around 2.75 mya. 

The southern-most, small, east coast catchments of the Endeavour and Barron Catchments 

separated next at about 2.6 mya, with each catchment separating from the ancestral stock at 

about 2.2 mya. The new species from the Embley River Catchment split off from the 

remaining three (including A. wasselli sensu stricto) about 1.65 mya, while A. wasselli 

became isolated at  bout  about 1.1 mya. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Figure 3. 4  Divergence time estimations for the Austrothelphusa wasselli species-complex 

based on 16s. Austrothelphusa raceki is used as the outgroup as it has shown to be in the 

immediate sister-clade to A. wasselli (see Fig. 3.3). 
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3.3.5. Molecular-clock divergence estimations within the Austrothelphusa angustifrons  

species-complex 

An investigation into the timing of potential catchment divergences within the A. 

angustifrons species-complex (see Chapters 5 & 6) was undertaken using 16s analyses. 

The New Guinea taxa Geelvinckia holthuisi, Holthuisana biroi and H. festiva were chosen 

as multiple outgroups, as it has been earlier demonstrated that they represent the closest 

sister-group (see Fig. 3.3), but also because these species, individually, are confined to 

either the north or south of the central New Guinea mountain range. The results are 

presented in Fig. 3.5.  

 

As discussed earlier, the Austrothelphusa angustifrons species-complex, has been shown 

to have had a deep divergence into two major species-complexes at around 6–6.5 mya. 

The smaller of these two clades (named the A. muralug sp. nov. species-clade in Chapters 

5 and 6), diverged into two species at about 4.5 mya, and this agrees with their wide 

geographic separation: one from the Prince of Wales and Horn Islands off the tip of the 

Cape; the other from the Lockhart River Catchment on eastern Cape York. 

 

The Austrothelphusa angustifrons species-complex contains seven putative species, five of 

which are described as new (Chapter 6). These species all had a primarily Pleistocene 

origin. Again there are two main clades, one contains A. angustifrons, A. podenzanae and 

A. waiben sp. nov. all of which occur either on the northern tip of the Cape, or on 

Thursday and Horn Island immediately adjacent to the tip. Austrothelphusa waiben 

diverged around 2 mya, while the two species from the adjacent mainland catchments 

separated around 1 mya. 

 

The second clade contains a group of four closely related species that occur on the islands 

of the middle and northern parts of Torres Strait, and on the adjacent southern New 

Guinea mainland. The species from the islands appear to have diverged from the New 

Guinean species around 1.6 mya, and then diverged from each other around 1–0.75 mya. 
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Figure 3. 5 Divergence time estimations for the Austrothelphusa angustifrons species-

complex based on 16s. The New Guinea taxa Geelvinckia holthuisi, Holthuisana biroi  and 

H. festiva are used as outgroups. These two genera were shown to form a sister-clade to 

Austrothelphusa by Klauss et al. (2010), and present results show them to be the immediate 

sister clade for the A. angustifrons clade. Outgroup 16s sequences from GenBank. 

 

 

3.6. Discussion 

 

Freshwater crabs are considered to be good indicators of zoogeographic patterns (Ng & 

Rodriguez, 1995) because they have no larval dispersal, and are therefore are commonly 

drainage basin specific (Daniels et al., 2002; Daniels, 2003).  

 

The palaeotropical Gecarcinucidae occurs from the Indian Subcontinent to Australia, 

including tropical East Asia, the Indonesian and Philippine archipelagos, the Moluccas and 

New Guinea (Klauss et al., 2006, 2009). The Gecarcinucidae is currently presumed to 

have originated on the Indian Subcontinent after the break-up of Gondwana, and dispersed 
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secondarily into Southeast Asia. Klaus et al. (2011) using a molecular clock technique on 

16s sequences, concluded that the basal divergence for the Indian Gecarcinucidae clade 

occurred around 44–45 mya. This is congruent with the most recent geological estimate of 

the India–Eurasia collision by Bouilhol et al. (2013) who found that India initially collided 

with the Kohistan–Ladakh Island Arc along the Indus suture zone around 50.2±1.5 mya, 

with the final collision between the assembled India/Arc and Eurasia occurring ~10 mya 

later at 40.4±1.3 mya.  

 

The phylogenetic relationships of Austrothelphusa species have been the subject of some 

conjecture for many years, but the inclusion of Austrothelphusa within Gecarcinucidae, 

and its sister relationship to other adjacent Asian and Wallacean genera has been clearly 

demonstrated in recent years (Davie & Gopurenko, 2010; Klaus et al. (2010, 2011).  I 

have used genetic data to describe species relationships within the genus relative to that 

based on morphological taxonomic treatments. There is strong congruence between 

datasets to support recognition of the seven previously described morpho-species, but 

equally it is evident that these each represent stem lineages for species-complexes that 

include many undescribed species. Temporal estimates of coalescence at ancestral nodes 

help to explore biogeographical issues concerning the progenitor entry and radiation of the 

group within Australia. Such considerations are particularly helpful for resolving alpha 

species level taxonomy for the group. 

 

 

3.6.1. The phylogenetic origins of Austrothelphusa 

Klaus et al. (2010, 2011) concluded that all freshwater crabs including Gecarcinucidae 

evolved after the Gondwana breakup, and they were therefore never originally present on 

the present Australia/New Guinea plate. From the mid-Miocene (15 mya) to the Pliocene 

(5 mya) a progressive collision, the great mid-Miocene collision, started between the 

Australian/New Guinea component of Gondwana and the Asian component of Laurasia. 

East Indonesia was largely created by this great mid-Miocene collision (Pandolfi, 1993).  

Therefore gecarcinucids can only have invaded/dispersed to the east of the Wallace Line, 

and onto the Australia/New Guinea plate, following the mid-Miocene collision with 

Eurasia from about 15–8 mya. This view is reinforced by the relatively low genera and 

species diversity present in this region indicating less time for radiation, and presumably, 
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the success of only a few ancestral lineages to migrate across the Wallacean barrier. 

Indeed, the present study has found that the A. angustifrons species-complex is sister to 

the New Guinea genera, Geelvinckia and Holthuisana (see Fig. 3.6 and Klaus et al., 2010), 

and all appear to have diverged from the main Australian clade at approximately 11 mya 

(Fig. 3.5).  

The central mountain range of New Guinea dividing northern and southern flowing 

catchments is also proposed to have commenced uplift 12 mya (van Ufford & Cloos, 

2005) with rapid uplift onwards from 8–5 mya (Loffler, 1977; Hill & Raza 1999). Under 

the assumption that an episode of north—south vicariance causing major changes to 

drainage basins, was induced by the central range formation, and that temporal separation 

of the sister genera could have commenced by 11 mya. 

 
Figure 3. 6 Based on 16s analyses, the Wallacean (W) New Guinea taxa Geelvinckia 

holthuisi, Holthuisana biroi  and H. festiva have been shown to form a sister-clade to 

Australian Austrothelphusa species (sensu lato), and together they form a monophyletic 

sister-clade to other Asian (A) gecarcinucid genera (derived from a much larger tree by 

Klauss et al., 2010). 

Geelvinkia, and the "angustifrons group" are now confined to southern side of the central 

New Guinea range, created around 8 mya when the North Australian Crustal Element 

rafted into New Guinea causing uplift (see Fig. 3.7 ). The "angustifrons group" also 

extends across the Torres Strait islands and onto the tip of Cape York. Holthuisana and 

Raoulia have morpho-species on either side of central New Guinea dividing range, 

although the only two species for which genetic data are available (H. biroi and H. festiva) 

are only found in northern New Guinea drainages. Given the morphological confusion 

evident within this Wallacean Clade in general, a more thorough integrative genetic and 

morphological study may result in a reassessment of current taxonomic concepts.  

An interesting problem remains, however, as to how the ancestral gecarcinucids were able 

to successfully cross into Wallacea. Lohman et al. (2011: 219) summed up the complex 
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palaeo- development of the Indo-Australian Archipelago (IAA): “Attempts to reconstruct 

the biogeographic history of taxa distributed throughout the IAA face unique problems. 

Terranes have fragmented (e.g., Borneo and West Sulawesi), conjoined (e.g., Sulawesi and 

New Guinea), and moved along idiosyncratic trajectories (e.g., Palawan) at different 

points in geological time. Area relationships are therefore poorly represented as a 

branching tree and better depicted as a coalescent network (Webb & Ree, 2011). 

Comparing biogeographic patterns among taxa using a method that reconciles bifurcating 

trees is likely to misrepresent the actual history of the areas involved (Holloway, 1998). 

Moreover, landmasses in the IAA have changed in size and proximity over time, which 

likely affected demographic parameters such as population sizes and extinction/dispersal 

probabilities.” It is certainly evident (Fig. 3.8) that at no time was the Wallacean region 

actually physically connected by a continuous land mass with the shifting islands and land 

masses of Southeastern Asia, and the emerging Indonesian Archipelago to the west 

(Lohman et al., 2011). 

Some freshwater crabs show varying degrees of euryhalinity, and at least some species are 

capable of surviving immersion in seawater for a short time (Rathbun, 1904; Drihlon-

Courtois, 1934; Shaw, 1959; Morris & Van Aardt,1998). Such salinity tolerance appears 

to have allowed dispersal by incidental rafting (Klauss et al., 2009), but this explanation is 

very unlikely to have led to long-distance sea crossings (Shih et al., 2006, 2007). 

Nevertheless, it seems to be the only viable hypothesis for the arrival of Gecarcinucidae 

into the Australian/New Guinea region.  

Another factor in the biology of the ancestral stock may have also assisted dispersal. In 

describing two recent new species of Holthuisana, Wowor & Ng (2009) noted that both 

were caught on land. Holthuisana tikus Wowor & Ng, 2009, was caught in the forest and 

bushes far from water, as was its closest ally, H. subconvexa Wowor & Ng, 2009. H. 

subconvexa makes “holes everywhere on the forest ground, like rat-holes, with a 

significant conical-shaped mound formed from the dug soil”. The original collector 

referred to it as a “forest crab”. This independence from free-standing water might help 

explain the early ability of this group to disperse to the east of Wallacea and through New 

Guinea and northern Australia, especially during the wetter periods with lavish rainforest 

growth. Furthermore, the role of tropical cyclones in moving small bodied animals long 

distances needs also to be considered. 
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Figure 3. 7 Map showing the major crustal elements of northern Australia, extending to the 

active plate edge in New Guinea (taken from Brooke et al., 2012). 
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Figure 3. 8 Four Cenozoic reconstructions of land and sea in the Indo-Australian Archipelago 

(from Lohman et al. (2011: fig. 2). 

 

 

3.6.2. The evolutionary forces that shaped Austrothelphusa. 

 

The two major clades representing Austrothelphusa appear to have diverged at around 11 

mya. The “angustifrons” lineage then had a major divergence into two deep lineages at 

about 6 mya, while the rest of the main Austrothelphusa clade had a late Miocene origin 

around 8 mya, followed by radiation into 5 deeper lineages around the Miocene–Pliocene 

boundary to about the mid-Pliocene (about 4–6 mya).  

So what factors were at work through the mid-Pliocene that led to this primary 

diversification within the north Australian landscape? By 10 Ma (Late Miocene), Australia 

had moved northwards into a latitudinal position similar to that of today, and sea-levels 

were lower, so that much of the continent was exposed to weathering and erosion (Blewett 

et al., 2012). The climate was also increasingly arid and warmer, and northern Australia 

was largely covered in open woodland (see Fig. 3.9). Therefore, there would likely have 
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been increasing isolation pressure on ancestral populations to shrink into wetter refugial 

areas where localised environmental adaptive pressures may have worked to separate 

lineages.  

The pace of climate change increased, as the Quaternary glacial cycles commenced, 

including the expansion of ice caps in the Northern Hemisphere around 3 Ma (Blewett et 

al., 2012). Pollen evidence also clearly shows that the period between ca 5 Ma and ca 2 

Ma was wet in Australia, with rainforests again flourishing throughout the north (Blewett 

et al., 2012). These would have been ideal conditions for freshwater crabs to once again 

expand their ranges, and, based on the present reults, it was at this time (1–3 mya) that the 

separate lineages each subsequently appear to have undergone rapid species diversification 

to form numerous species-complexes.  

 

 

Figure 3. 9 Summary of the climate of Australia from the late Oligocene to present. Oxygen 

isotopes are proxies for ocean temperature, data sourced from deep-sea drilling cores. The 

low δ18O values correspond to warmer periods, and the onset of cooling and glaciation is 

marked by a sharp rise in the δ18O values. (Condensed after Blewett et al., 2012). 

 



Chapter 3 

46 
 

3.6.3. Factors causing recent diversification and cryptic speciation.    

From about 2 mya to the present there has been a major period of drying—rainforests 

across the north have disappeared or become restricted, and each of the species groups 

have become isolated into their separate catchments—and this is the period when we have 

seen the "pseudocryptic" species evolve in isolation such as the new species to be 

described in the A. wasselli and A. angustifrons groups. This phenomenon of a progenitor 

range expansion into new habitat being later followed by a rapid period of range retraction 

and refugial isolation in response to climate induced habitat fragmentation has been well 

documented across a wide range of organisms from mammals to insects to crustaceans 

(e.g., Janis et al., 2000; Megens et al., 2004; Ponniah & Hughes, 2004). 

While the initial hypothesis was that each river catchment would be likely to have a 

separately evolved species, it has become apparent that some species apparently defy 

traditional concepts of river catchment boundaries, and extend into several neighbouring 

catchments. This was already documented between the Stewart and Archer Catchments for 

Austrothelphusa wasselli by Naser et al. (2018), who conjectured that the headwaters of 

the creeks were so close and the topography so low in places that adult crabs may be able 

to actively disperse during summer monsoonal rain periods. Other instances of these wider 

inter-catchment distributions within the A. wasselli species-complex have also been 

revealed during the work on this thesis (see Chapter 4).  

The most widely adopted catchment classification is the Australian Water Resources 

Council (AWRC) River Basins and Drainage Divisions (AustralianWater Resources 

Council, 1976; Geoscience Australia, 2003a) and although it has served for several 

decades, it does not always adhere to topographically defined hydrological boundaries, 

and does not recognise the distributaries that link many major river systems (Stein et al., 

2014). This system has recently undergone major revision with a new hierarchically nested 

catchment framework being developed by Stein et al. (2014) (e.g., Figs. 3.10–12). Figure 

3.12 is a good example—it shows a new combined catchment area for the Norman, 

Flinders, Staaten and Gilbert rivers that are linked by floodplain distributaries (satellite 

image top), that were ignored under the previous Australian Water Resources Council 

(AWRC) River Basins and Drainage Divisions. The present work has indeed found that A. 

gilbertensis previously described from the Gilbert River, also occurs in the Norman 

Catchment and is likely therefore to similarly be found in the Flinders and Staaten 
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Catchments once these areas have been adequately sampled. Therefore, a revised 

hypothesis for future testing is that these revised “wet season” catchments are probably the 

best way of estimating how many species are still to be found and described, and the 

extent of their ranges. 

With regard to the Austrothelphusa angustifrons species-complexes, the genetic data has 

shown that their insular species radiation has taken place over about the same time period 

as the “A. wasselli“ radiation, despite different factors acting to isolate them. The genetic 

relationships between the species well reflect their geographic patterns of separation. Fig. 

3.13 shows the bathymetry of Torres Strait between Cape York and New Guinea, with the 

primary circulation patterns through the middle and northern sections of Torres Strait 

also shown (modified after Wolanski et al., 2013). Interestingly, periods of lowered sea-

levels throughout the Pleistocene, with land-bridges forming across the Torres Strait and 

connecting Cape York with the islands and New Guinea, appear not to have affected the 

genetic isolation and integrity of the species. The changes to the coastline and freshwater 

flows through these periods of low sea levels have been immense (see Fig. 3.14), and the 

existence of the freshwater Lake Carpentaria into which many of the present day river 

systems would have flowed, does not seem to have affected the integrity of present species 

distributions. One can only speculate that either other climatic factors have kept the 

populations separated, or that speciation is sufficiently well established that mixing and 

hybridisation between species populations has not been able to occur. 

 

The analysis of mtDNA sequences to produce genealogies that can be used in 

phylogeography (interpreting geographical patterns of genetic diversity) is commonly and 

successfully performed in numerous studies of Australian freshwater systems (e.g., 

Hurwood & Hughes, 1998; Avise, 2000; Austin et al., 2003; Page et al., 2012; Cook et al., 

2011, 2017; Todd et al., 2014). To date the majority of genetic studies of Australian 

freshwater organisms have focused on a small geographical scale and taken a population 

genetic approach (Hughes et al., 1996; Hurwood & Hughes, 1998; Cook et al., 2002; 

Todd et al., 2014). However, Unmack (2001), focussing on freshwater fish, undertook 

perhaps the most comprehensive biogeographic study of endemism in Australian 

freshwater animals. He established levels of endemism within regions (and sub regions) 

and used numerical techniques to determine biogeographic regions and establish 

relationships among them across the Australian continent. Unmack's (2001) study most 
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likely reflects Miocene rather than Pliocene-Pleistocene events. The extent to which his 

biogeographic hypotheses apply to phylogeographic patterns in more recently evolved 

widespread species is still unknown.  

 

There are still relatively few genetic faunal studies encompassing the major biogeographic 

regions of the Australian continent (Musyl & Keenan, 1992; McGlashan & Hughes, 2001; 

Austin et al., 2003; Murphy & Austin, 2004). But the studies that have been undertaken 

provide some support for Unmack's (2001) hypothesized relationships (e.g. Musyl & 

Keenan, 1992; McGlashan & Hughes, 2001). Conversely, the study by Austin et al. (2003) 

on the phylogeography of the freshwater crayfish Cherax destructor revealed 

contradictory patterns. 

 

It appears that the differing biologies of various taxon groups have led to different 

biogeographic outcomes, and that there is no universal truth that applies to all organisms 

across the Australian landscape. Even though they are all freshwater organisms their 

tolerance of aridity, their reproductive biology, their osmotic tolerance of brackish water, 

and their level of mobility as either adults or juveniles, all contribute to what leads to a 

vicariant event in their evolution. For example, Todd et al. (2014) reported that freshwater 

turtles of the genus Elseya exhibit local endemism across their range with four divergent 

geographic clades corresponding to New Guinea, southern New Guinea plus northern 

Australia, north-eastern Australia, and south-eastern Australia. Like Austrothelphusa, 

Elseya species arose in the late Miocene (c. 5.82–9.7 Ma), diversifying further in the early 

Pleistocene (c. 2.2–2.43 Ma and 1.36–1.66 Ma), also during the major periods of aridity 

and climatic upheaval. And again like Austrothelphusa the vicariant history of Elseya 

species has been tied to disconnection of fluvial habitat through landform evolution, sea-

level rise and ongoing aridification. However, unlike Austrothelphusa speciation has been 

conservative, with only eight species across the whole of northern Australia. With regard 

to crustaceans, Munasinghe et al. (2004), suggested that regional speciation amongst 

Cherax crayfish was also associated with late Miocene aridity, but nevertheless many 

species have broad cross-catchment distributions, and there is no evidence of the high 

levels of within-catchment speciation that has been shown here to have occurred within 

Austrothelphusa. It does appear that speciation within Cherax has been underestimated in 

the past (e.g., Bentley, 2007; Coughran et al., 2012), but nevertheless the phylogeographic 
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patterns shown by Cherax are clearly dissimilar from those revealed within 

Austrothelphusa as shown by the present study. 

 

 

 
 

Figure 3. 10 Levels 1 and 2 of the new hierarchically nested catchment framework. Shown 

are the Level 1 topographic drainage division names. [from Stein et al. (2014)] 
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Figure 3. 11 A map north Queensland showing the revised boundaries of the “stream and 

nested catchment database” described by Stein et al. (2014). This is based on a number of 

different physical and environmental layers, but in particular shows how separate river 

catchments in the dry can be linked by floodplain distributaries during monsoonal “wets”. 
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Figure 3. 12  The Flinders–Norman Drainage 

Basin as defined under the “stream and 

nested catchment database” described by 

Stein et al. (2014). It combines the catchment 

areas of the Norman, Flinders, Staaten and 

Gilbert rivers that are linked by floodplain 

distributaries (satellite image top). In 

contrast, the Australian Water Resources 

Council (AWRC) River Basins and Drainage 

Divisions delineate four separate river basins 

with boundaries drawn through the 

floodplain distributary channels. Note also 

the small areas of internal drainage. [from 

Stein et al. (2014)].  Satellite image of the 

Flinders River in flood February 18, 2009 

https://eoimages.gsfc.nasa.gov/images/ 

imagerecords/37000/37051/ 

FlindersRiver_AMO_2009049_lrg.jpg 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://eoimages.gsfc.nasa.gov/images/%20imagerecords/37000/37051/%20FlindersRiver_AMO_2009049_lrg.jpg
https://eoimages.gsfc.nasa.gov/images/%20imagerecords/37000/37051/%20FlindersRiver_AMO_2009049_lrg.jpg
https://eoimages.gsfc.nasa.gov/images/%20imagerecords/37000/37051/%20FlindersRiver_AMO_2009049_lrg.jpg
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Figure 3. 13 Map showing the bathymetry of Torres Strait between Cape York and New 

Guinea, with the primary circulation patterns through the middle and northern sections of 

Torres Strait also shown (modified after Wolanski et al., 2013). The localities where the 

species of the Austrothelphusa angustifrons species-complex are found (see Chapters 5 and 6) 

are indicated. 
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Figure 3. 14 Map showing the continental outlines/shorelines and freshwater basins 

(including Lake Carpentaria during the Pleistocene around 21 ka.) at various times through 

geological history based on the depth below the present sea-level determined by at least 20 

ice-age events. (taken from Blewett et al., 2012). 
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CHAPTER 4 

The Austrothelphusa wasselli (Bishop, 1963) species-complex: a genetic analysis, and 

a morphological redescription of Austrothelphusa wasselli (sensu stricto) and the 

designation of a new species from the Gilbert River, north Queensland, Australia 

 

Abstract 

 

Numerous samples of crabs previously identified as Austrothelphusa wasselli (Bishop, 

1963) from Cape York, Queensland, Australia, were examined using genetic techniques in 

an effort to understand the impact of river catchment separation on genetic and 

morphological population divergence within this putative species. The results of DNA 

analyses using the 16s gene, and the barcoding portion of the COI mitochondrial gene 

were congruent. Two major clades were found that appear to represent separate vicariant 

speciation events. A large A. wasselli species-group includes seven putative species from 

nine separate river catchments: the Stewart, Archer, Embley, Jeannie, Endeavour, Barron, 

Normanby, Mitchell, Gilbert and Norman Catchments. Most lineages are catchment 

specific, but in a few cases there is overlap suggesting some catchments may not be totally 

isolated during prolonged wet conditions, thus allowing adult migration. The second clade 

contains two putative new species, one from the eastern upper Mitchell Catchment, and 

the other from the adjacent Burdekin River Catchment. Within each clade the genetic 

species differences are reflected in several consistent morphological characters including 

differences in the degree of carapace region differentiation, epibranchial tooth 

prominence, the degree of carapace granulation and striation, colour and colour pattern 

variation (where recorded), walking leg proportions, male pleon shape and proportions, 

and G1 shape. While these lineages are likely to represent a number of new species, the 

present work mainly serves to confirm the identity of the true A. wasselli (sensu stricto) 

based on a re-examination of the holotype, and through the examination of more recent 

topotypic material. One new species has also been described, Austrothelphusa gilbertensis 

Naser, Davie & Waltham, 2018, from the Gilbert River Catchment, north-western 

Queensland. 

 

Key words: Austrothelphusa, new species, Cape York Catchments, Austrothelphusa 

wasselli species-complex, CO1 and 16s genes 
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4.1 Introduction 

Davie & Gopurenko (2010), in discussing their unpublished genetic work, indicated that 

there are many more species within Austrothelphusa than previously thought, with 

numerous cryptic species isolated within the many coastal catchments across northern 

Australia. The present study has extended their earlier work by specifically investigating 

such pseudocryptic speciation as reflected within a group of putative species related to A. 

wasselli (hereinafter referred to as the A. wasselli species-complex). A diagnosis of the 

principle characters by which this species-complex can be recognized is presented later in 

this chapter under the heading of Taxonomy. 

 

 The type locality for A. wasselli is in the Stewart River Catchment on eastern Cape York, 

but the original description noted that it could also be found in the Walsh River, Mitchell 

Catchment, around 400 kms further south (see further discussion later). Current Australian 

museum records indicate that “A. wasselli” has now been found in numerous localities and 

river catchments across much of Cape York (Atlas of Living Australia, ala.org.au, 

accessed July 2017), and thus a more thorough investigation into potential inter-catchment 

variability, and possible speciation, is worthy of pursuit.  

 

In this regard, recent collections in the Queensland Museum from the north-westerly 

flowing Gilbert River, are clearly similar to A. wasselli, and have been previously 

identified as such, but differences in several morphological characters suggested it could 

be a novel species. Here I present mitochondrial COI (barcoding region) and 16s data that 

provide further support for my supposition that the Gilbert River Catchment samples are a 

new species within the A. wasselli complex. I also further briefly discuss genetic 

intrapopulation variability, and its implication in helping determine species boundaries 

within the genus. The morphological work presented in this Chapter has already been 

recently published (Naser et al., 2018) and is presented as an Appendix to this thesis. 

 

The Gilbert River is 610 km long, and with a catchment covering 46,810 km2 (Fig. 1), it 

has the sixth-highest discharge of any river in Australia. Its head-waters begin in the 

western uplands of the Great Dividing Range and it drains to the sea near the port town of 
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Karumba in the southern Gulf of Carpentaria. All specimens examined are lodged in the 

collections of the Queensland Museum, Brisbane (QM), and are listed in Table 4.1.  

 

4.2. Morphological methods  

See Section 2.1 in Chapter 2, Materials and Methods. 

4.2.1 Genetic methods 

4.2.2 Sampling and laboratory analysis  

See Section 2.2 in Chapter 2, Materials and Methods.  

Muscle tissue was removed from an ambulatory leg from 46 specimens belonging to the A. 

wasselli species-complex. These specimens were collected from numerous localities 

across a broad geographic area, representing ten catchments from across Cape York (Table 

4.1, Fig. 4.1). 

 

4.2.3 Phylogenetic Analysis 

See Section 2.3.1 in Chapter 2, Materials and Methods.  

 

4.2.4 Species Delimitation  

See Section 2.3.2 in Chapter 2, Materials and Methods.  
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Figure 4. 1 Map of Cape York, Queensland showing catchments and localities that were 

sampled for the present study. 
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Table 4. 1 Sampling localities of the Austrothelphusa “wasselli” species-complex and the 

outgroup (A. raceki) used in the genetic analyses. GenBank accession details to come. 

 

Catchment Regis-

tration 

Number 

(QM) 

Locality  

Name 

Latitude Longitude GenBank accession Number  

16s CO1 

Archer W29187 Oscar Ck, 

2.1 km SSE 

of Coen 

13°57'41"S 143°12' 34"E MK249761 MF458170 

Stewart W20049 Stewart R. 14° 8'S 143° 16' 4"E MK249760 MF458172 

Normanby W7909 Ck at 

Musgrave 

14° 47'S 143° 30'E MK249763 MK260104 

Gilbert W28040 Venture Ck, 

E of 

Croydon 

18° 7'S 142° 43'E MK249757 MF458173 

Gilbert W28339 Creek off 

Gilbert R. 

18°9'15.60"S 142°52'10.70"

E 

MK249756 MF458167 

Norman W24877 Normanton     MK249755 MK260107 

Jeannie W20055 Howick 

River 

14°36' 4"S 144° 41' 8"E MK249770 MF458169 

Normanby W52132 Healy Ck 

Crossing, 

Peninsula 

Developmen

tal Rd, 

Lakefield 

NP 

15°8'208"S 143°48'2.44"E MK249768 MF458168 

Mitchell W19906 One Mile 

Ck, trib of 

upper Alice 

R. 

15°27'S 143° 16'E MK249769 MK260112 

Embley W29222 Luthing Ck 

(upstream) 

12°37'S 141° 53'E MK249758 MK260110 

Embley W29221 Marmoss Ck 

(downstream

) 

12°42'S 142° 3'E MK249759 MK260111 

Barron W24652 Speewah at 

William 

Drive, 10 km 

W of 

Kuranda 

 16°52’24”S  145°36’20”E MK249752 MK260105 

Barron W24657 As above  16°52’24”S  145°36’20”E MK249753 MK260106 

Endeavour W52088 Endeavour 

R. trib., 

Cape 

Bedford 

15°18'37.65"

S 

145° 

11'46.8"E 

 

MK249764 MK260108 

Endeavour W52087 As above 15°18'37.65"

S 

145° 

11'46.8"E 

MK249766 MK260109 

Endeavour W52089 As above 15°18'37.65"

S 

145° 

11'46.8"E 

MK249765 MK260113 

Endeavour W52086 As above 15°18'37.65"

S 

145° 

11'46.8"E 

MK249767 MK260114 



Chapter 4 

59 
 

Mitchell W24653 Dimbulah 

area, gully 

near Shroj 

Farm 

17°9' 4"S 144° 58' 1"E MK249772 MK260115 

Mitchell W24656 As above 17°9' 4"S 144° 58' 1"E MK249775 MK260118 

Mitchell W22139 Mutchilba 17°8' 2"S 145° 12' 2"E MK249774 MK260117 

Mitchell W24639 Tate R. 17°S 144°E MK249776 MK260119 
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4.3 Results 

A 511-bp fragment of 16s rRNA was amplified. The sequences are AT rich (68.81%) (T, 

34.67%; A, 34.14%; G, 20.64%; C, 10.55%). Similarly, the barcoding region of CO1 was 

also amplified with a 405-bp fragment returned. The COI sequences are also AT rich 

(59.14%) (T, 32.03%; A, 27.11%; G, 17.32%; C, 23.54%). 

 

4.3.1 16s rRNA phylogenetic trees  

Both analytical approaches (ML and BI) produced tree topologies showing identical 

branching relationships (Figs. 4.2 & 4.3). Mean K2P/p-distances are presented in Table 

4.3. The trees each show two deep primary clades. The first clade is well supported (ML: 

77; BI: 0.96), and itself consists of two clades from two neighbouring catchments 

(Mitchell and Burdekin). These two lineages diverge from each other by K2P/p-distance 

of 2.2%/2.1% (Table 4.3, Fig. 4.4), suggesting probable species level separation, 

particularly given that intraspecific divergence within the Walsh River (Mitchell 

Catchment) lineage was much lower (K2P = 0.26%). Both these putative new species are 

strongly divergent from the other lineages/species in the sister A. wasselli clade/species-

complex (K2P/p-distance = 4.5–6.3%/4.4–6.0%).  

 

Within the other major clade (henceforth termed the A. wasselli species-complex), the 

specimens from the neighbouring Barron and Endeavour Catchments form a separate 

clade of putative sister species, but with very low branch support (ML: 17; BI: 0.6). 

However there is 100% species support (ML: 100 BI: 1) for the separation of the two 

individual catchments, and a high percentage of genetic divergence (K2P/p-distance = 

4.8%/4.6%). A. wasselli (sensu stricto), originally described from the Stewart Catchment 

forms a well-supported clade with specimens from the neighbouring Archer Catchment to 

the west, and into the northern Normanby Catchment to the south (ML: 85; BI: 0.98). 

However, the intraspecific divergence between these three Catchments is slightly higher 

than in other clades (K2P=0.41%), presumably in response to the larger geographic 

spread. Another cross-catchment lineage from the Alice River (Mitchell Catchment) 

extends its distribution into the Normanby Catchment (Healy Creek), and is also well-

supported (ML: 88; BI: 1). One single specimen from Jeannie Catchment represents a 

separate lineage sister to the samples from the Alice River (Mitchell Catchment) ((K2P/p-

distance = 0.5%/0.5%). 
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It is unusual to find two species living in the Mitchell Catchment that can both be 

identified within the broader A. wasselli (sensu lato) species-complex, however they both 

represent separate deep clades (as discussed above) and thus separate inter-catchment 

species divergences. The inter-species divergences between the two Mitchell Catchment 

species also show that the evolutionary split is significant (K2P/p-distance = 6.1 %/5.8%). 

  

To the north-west of Cape York, another distinct well-supported lineage occurs in the 

Embley Catchment (ML: 79 BI: 1). The final clade consists of specimens that co-occur in 

both the Gilbert and Norman Catchments, which has already been described as a new 

species, A. gilbertensis (Naser et al., 2018). This species shows high intraspecific 

divergence between the catchments (K2P=0.66%).  
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Figure 4. 2 Maximum Likelihood tree based on Austrothelphusa wasselli species-complex 

16s gene sequences. Statistical values on the nodes indicate % bootstrap support. 
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Figure 4. 3 Bayesian Inference tree based on Austrothelphusa wasselli species-complex 16s 

gene sequences. Statistical values on the nodes indicate posterior probabilities.
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Table 4. 2 Mean percentage distances K2P lower matrix and uncorrected pairwise p-distance 

(upper matrix) and intraspecific divergence K2P of 16s mitochondrial gene. 

 

 Catchment/ 

species 

Intra-specific 

divergence 

(K2P) 

Interspecific divergence 

1 2 3 4 5 6 7 8 9 

1 Burdekin 0.00  2.1 5.6 5.1 4.9 5.3 5.6 6.0 5.4 

2 Mitchell 0.26 2.2  5.2 4.4 4.8 5.2 5.4 5.8 5.3 

3 Endeavour 0.10 5.9 5.4  4.6 5.2 4.2 4.8 4.8 5.0 

4 Barron 0.00 5.4 4.5 4.8  4.9 4.5 4.1 4.2 3.8 

5 A. gilbertensis 0.66 5.1 5.0 5.4 5.2  4.4 4.6 5.0 4.7 

6 A. wasselli 0.41 5.6 5.4 4.3 4.7 4.5  1.4 1.8 3.2 

7 Jeannie  0.00 5.8 5.6 5.0 4.3 4.8 1.4  0.5 2.7 

8 Alice R., 

Mitchell Catch. 

& Normanby  

0.17 6.3 6.1 5.0 4.3 5.2 1.9 0.5  2.9 

9 Embley 1.25 5.7 5.6 5.2 3.9 4.9 3.3 2.7 2.9  
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4.3.2 CO1 phylogenetic trees  

The phylogenetic trees based on the CO1 dataset using both Maximum Likelihood and 

Bayesian Inference approaches produced tree topologies showing identical branching 

relationships (Figs. 4.4, 4.5). These trees also agree closely with the 16s phylogenetic trees 

(Figs. 4.2, 4.3) already discussed and reinforce the 16s results; therefore the clade/lineage 

relationships do not need to be re-discussed in detail. The trees are divided into two major 

clades. The clade containing the two putative species from the Mitchell and Burdekin 

Catchments is strongly supported (ML: 98; BI: 1), and is also strongly diverged from the 

other major clade (containing the A. wasselli species-complex) by K2P/p-distances of 9.0–

16.3%/8.4–14.4%. These levels of divergence are, as might be expected, much greater 

than those estimated for 16s.  

 

The K2P divergence between the two Mitchell and Burdekin Catchment lineages was 

3.6% (Table 4.4) which is much greater than any within-catchment divergence so far 

detected within this genus. The corresponding intraspecific K2P divergence within these 

Mitchell Catchment samples is only 0.19%, similar to that based on the 16s gene.  

 

Similarly, the K2P divergences between the putative species within the main A. wasselli 

clade vary from 5.6–12.7% (Table 4.4) which strongly reinforces the hypothesis that they 

should all be considered separate species. The degree of intraspecific variation within the 

larger clade containing A. wasselli  is somewhat variable, but still well below 2%. 

Specimens of Austrothelphusa wasselli (sensu stricto) occurring in the Stewart, Archer, 

and Normanby Catchments form a well-supported clade (ML: 93; BI: 0.96), but the 

intraspecific divergence between these three catchments is moderately high (K2P=1.35%), 

probably reflecting the relatively wide geographic range occupied by this species. A. 

gilbertensis (Naser et al., 2018) is likewise strongly supported, and also shows relatively 

high intraspecific divergence mean K2P divergence (1.60%), as does the putative new 

species from the Embley Catchment (a well-supported clade with ML: 90 & BI: 0.95), 

which has K2P intraspecific divergence of 1.64%. 

 

The haplotype networks of the A. wasselli (sensu lato) species-complex clearly represent 

new lineages corresponding with the phylogenetic trees (Fig. 4.6), and 9 clusters are 

identifiable. Two separate networks were clearly differentiated: a) includes samples 
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collected from localities in the south-western, central, and far northern regions of Cape 

York (= the A. wasselli species-complex); while network b) includes two southern Cape 

York catchments (representing the Mitchell and Burdekin clade). Within network “a”, A. 

wasselli (sensu stricto), has haplotypes spread throughout Stewart, Archer and Normanby 

Catchments (Fig. 4.6a). And within network “b” there is haplotype sharing among 

specimens collected from different sites along the Walsh River (Mitchell Catchment). The 

strong separation of the Burdekin Catchment samples by 273 mutation steps (Fig. 4.6b), 

clearly reinforces that it deserves separate species recognition.  

 

Similarly, the Principal Coordinate Analysis based on the pairwise p-distance dataset 

(Fig. 4.7) also clearly separates lineages in A. wasselli (sensu lato). Two-dimensional 

PCoA separated the 49 samples into nine distinct clusters along the two axes. The F1 axis 

separates five lineages from a) Normanby and Mitchell Catchment (Alice River), b) 

Stewart, Archer and northern Normanby Catchments (A. wasselli sensu stricto), c) Jeannie 

Catchment, d) Burdekin Catchment, and e) Mitchell Catchment. The F2 axis further 

resolved the four lineages from a) Endeavour Catchment, b) Barron Catchment, c) Embley 

Catchment, and d) Gilbert Catchment (A. gilbertensis). The first and second principal 

coordinates accounted for 76.54 and 12.44% of the total genetic variation, respectively. 

The Kruskal-Wallis one-way ANOVA test suggested significant differences among the 

nine pseudocryptic species (p ˂ 0.001). 
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Figure 4. 4 Maximum Likelihood tree topology for Austrothelphusa wasselli species-

complex, derived from CO1 gene sequences. Statistical values on the nodes indicate % 

bootstrap support.  
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Figure 4. 5 Bayesian Inference tree topology for Austrothelphusa wasselli species-complex 

derived from CO1 gene sequences. Statistical values on the nodes indicate posterior 

probabilities. 
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Table 4. 3 Mean percentage intraspecific distances K2P (lower matrix) and uncorrected 

pairwise p-distance (upper matrix) of mitochondrial gene (CO1). 

 

 

 

 

 Catchment/ 

species 

Intraspecific 

divergence 

(K2P) 

Interspecific divergence 

1 2 3 4 5 6 7 8 9 

1 Burdekin 0.00  3.5 9.7 9.1 8.7 9.6 12.1 8.4 11.1 

2 Mitchell 0.19 3.6  11.4 11.4 9.3 10.7 14.4 11.9 10.2 

3 Endeavour 0.00 10.5 12.5  7.3 5.4 10.3 11.5 9.6 9.3 

4 Barron 0.00 9.7 12.5 7.7  5.4 9.0 11.5 9.6 9.3 

5 A. gilbert-

ensis 

1.60 9.3 10.0 5.6 5.6  6.7 8.7 7.0 6.7 

6 A. wasselli 1.35 10.4 11.7 11.3 9.7 7.1  9.1 6.0 6.6 

7 Jeannie  0.00 13.4 16.3 12.6 12.7 9.3 9.8  6.7 10.7 

8 Alice R., 

Mitchell 

Catch. & 

Normanby  

0.27 9.0 13.2 10.4 10.3 7.5 6.4 7.0  9.6 

9 Embley 1.64 12.2 11.0 10.0 10.0 7.1 7.0 11.7 10.5  
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Figure 4. 6 CO1 haplotype networks of A. wasselli sensu lato. Two separate networks were 

clearly differentiated: a) includes samples collected from localities in the south-western, 

central, and far northern regions of Cape York; while network b) includes two southern Cape 

York catchments. Node diameter and annotation denote sample sizes, while hatch marks 

represent mutational steps between haplotypes. Colours represent sampling locality, as 

indicated in the legend. 

 

Figure 4. 7 Two-dimensional Principal Coordinate Analysis (PCoA) based on a pairwise p-

distance dataset of the mitochondrial CO1 gene supports the separation of nine putative 

species within Austrothelphusa wasselli (sensu lato) species-complex. The F1 axis accounted 

for 76.54%, and the F2 axis 12.44% of the total genetic variation. 
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4.3.3 Phylogenies based on combined 16srRNA and CO1 genes 

As a final analysis using all available data, the 16s rRNA and CO1 datasets were 

concatenated to create a single alignment consisting of 810 base-pairs. This was 

undertaken because such combined datasets have been shown to potentially increase 

resolution across taxonomic ranks (Ahyong & O'Meally, 2004; Toon et al., 2009; Bracken 

et al., 2010). 

 

As before, both analytical approaches (ML and BI) produced tree topologies showing 

identical branching relationships (Figs. 4.8, 4.9), that fully agreed with the results from 

both genes when analysed independently. Thus there is no need to repeat or try to 

elaborate on the preceding discussion of clade/lineage relationships. Genetic distances of 

combined 16s and CO1 genes are presented in Table 4.5. 

 

The bPTP analysis was congruent with the Principal Coordinate analysis based on CO1, in 

supporting nine lineages in the A. wasselli species-complex (Fig. 4.10). In the PhyloMap 

visualization of bPTP species delimitation results, 68.43% of variance is explained by the 

horizontal axis and 14.54% by the vertical axis. 
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Figure 4. 8 Maximum Likelihood tree topology for Austrothelphusa wasselli species-

complex, using combined 16s and CO1 genes sequences (810 basepairs). Statistical values on 

the nodes indicate percentage bootstrap support. 
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Figure 4. 9 Bayesian Inference tree based on Austrothelphusa wasselli species-complex, 

using combined 16s and CO1 genes sequences (810 basepairs). Statistical values on the nodes 

indicate posterior probabilities. 
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Table 4. 4 Mean percentage distances K2P lower matrix and uncorrected pairwise p-distance 

(upper matrix) and intraspecific divergence (K2P) of combined mitochondrial genes (CO1 

and 16s). 

 

 Catchment/ 

species 

Intraspecific 

divergence 

(K2P) 

Interspecific divergence 

1 2 3 4 5 6 7 8 9 

1 Burdekin 0.00  2.8 7.2 7.2 6.6 7.2 8.3 7.5 7.5 

2 Mitchell 0.24 2.9  7.5 7.3 6.8 7.9 9.0 8.6 7.2 

3 Endeavour 0.09 7.7 8.0  6.1 5.7 6.7 7.4 7.2 6.8 

4 Barron 0.00 7.6 7.7 6.5  5.4 6.4 7.2 6.7 6.2 

5 A. gilbert-

ensis 

1.0 6.9 7.2 6.0 5.6  4.9 5.9 6.1 5.6 

6 A. wasselli 0.61 7.6 8.4 7.1 6.8 5.1  3.8 3.6 4.7 

7 Jeannie  0.00 8.8 9.7 7.9 7.6 6.2 3.9  2.8 5.6 

8 Alice R., 

Mitchell 

Catch. & 

Normanby  

0.16 8.0 9.2 7.6 7.2 6.4 3.7 2.9  5.4 

9 Embley 1.62 8.0 7.7 7.2 6.5 5.8 4.9 5.9 5.7  
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Figure 4. 10 PhyloMap visualization of bPTP species delimitation results, with 68.43% of 

variance explained by the horizontal axis and 14.54% by the vertical axis. Boxes show ID 

numbers for each species. Nine lineages (presumed to represent pseudocryptic species within 

the Austrothelphusa wasselli complex) are evident.  

 

 

4.4 Taxonomy  

The following taxonomic accounts have already been largely published and appear in 

Naser et al. (2018) (see Appendix). 

 

Gecarcinucidae Rathbun, 1904  

 

Austrothelphusa Bott, 1969  

 

Holthuisana (Austrothelphusa) Bott, 1969: 363. Type species Thelphusa transversa von 

Martens, 1868, by original designation; gender feminine); Austrothelphusa raised 

to generic status by Davie (2002: 375, 377).  
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Austrothelphusa wasselli species-complex  

 

Diagnosis. Carapace broadly oval, moderately convex; surface medially punctate; gastro-

cardiac (H-shaped) grooves present but not strongly marked; epigastric regions separated 

by median groove; epigastric crests absent or poorly developed; postorbital crests low or 

absent; branchial regions not markedly swollen, lacking anterolateral striations, punctate; 

cervical grooves shallow, poorly marked; anterolateral margins smoothly cristate, evenly 

convex, with one, more or less distinct, but always small epibranchial tooth. Frontal and 

orbital margins with raised rim. Exorbital angle spine moderately blunt. Posterolateral 

borders straight, convergent posteriorly, bearing oblique striations. Front more or less 

bilobed. Male pleon broadly triangular; somites 4 and 5 strongly tapering; somite 6 

slightly tapering; telson length subequal to breadth at base, tongue-shaped. Small species, 

typically less than 25 mm maximum carapace width; females with mature pleon by13 mm 

CW. 

 

Remarks. Justification for using the term “species-complex” to treat a group of samples 

from various river catchments from across Cape York, is given elsewhere in this paper, 

and will not be repeated here. Suffice to say that we have found discrete morphological 

patterns within the broad geographic range currently ascribed to A. wasselli sensu lato, and 

these differences are supported by significant genetic divergence. It is intended to describe 

a number of further new species as a result of our ongoing study exploring the phylogeny 

of this group using both mitochondrial and nuclear genetic markers. The members of the 

A. wasselli species-complex are easily recognisable from other Austrothelphusa species 

by: the relatively unswollen anterolateral branchial regions that lack obvious oblique 

striations; the telson of the male pleon being about as long as wide at base; and the small 

size when fully grown, especially the small size of females at sexual maturity. Based on 

pleon shape, A. wasselli sensu lato is closest to A. raceki (Bishop 1963: fig. 2A). 

Preliminary unpublished genetic results (P.J.F. Davie & D. Gopurenko) also indicate that 

A. raceki samples form the sister clade to A. wasselli sensu lato. 

 

Austrothelphusa wasselli (Bishop, 1963)  

(Figs 11, 12, 13, 14A–C, 15A, C, E, F) 
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Parathelphusa wasselli Bishop, 1963: 229–230, figs 1A, 2D, 4, pl. 1, fig. 1.  

 

Material examined. Holotype (AM-P.14524), male (11.2×9.2 mm), Port Stewart District, 

Cape York, May-June 1954, J. L. Wassell. QM-W20049, 2 males (25.8×20.5 mm, 

16.5×13.1 mm, Stewart River, Queensland, coll. B. Herbert, J. Peeters (QDPI, CYPLUS), 

21.04.1993. QM-W29187, male (18.8×14.9 mm), Oscar Creek, 2.1 km SSE of Coen, 

Archer Catchment, Queensland, coll. K. McDonald, 8.05.2013.  

 

Description. Small species (maximum CW of present material 25.8 mm). Carapace 

broadly oval (Figs. 11A, 12A); 1.26 times broader than long (n=3; CW >16.6 mm); small 

specimens with less swollen branchial regions so typically narrower (holotype 1.21 times 

broader than long; CW 11.2 mm). Front projecting beyond level of exorbital angles, 

broadly bilobed, medial concavity shallow; inner part of supraorbital margin moderately 

well-defined, merging quite steeply with lateral slope of frontal lobe (Fig. 15A). Frontal 

and orbital margins with raised rim. Postfrontal (epigastric) lobes rounded, not well 

developed, lacking striated crests; separated by deep narrow groove. Postorbital region 

moderately depressed, short slightly convex crest laterally adjacent to, but not quite 

reaching, epibranchial tooth. Anterolateral margins smoothly cristate, evenly convex, with 

one distinct but small epibranchial tooth. Branchial regions not swollen, bearing 

punctations; anteriorly lacking striations but with striated ridges posterolaterally. Cervical 

groove shallow, relatively poorly defined; gastro-cardiac (H-shaped) grooves not strongly 

marked. Posterolateral borders straight, convergent posteriorly. 
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Figure 4. 11 Austrothelphusa wasselli, holotype male (11.2×9.2 mm), Port Stewart District, 

Cape York (AM-P.14524). A, dorsal view; B, frontal view; C, ventral view. 
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Figure 4. 12 Austrothelphusa wasselli, male (25.8×20.5 mm) Stewart River, Queensland QM-

W20049. A, dorsal view; B, ventral view of sternum and pleon. 
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Male pleon (Figs. 12B, 14C) broadly triangular; telson tapering, apex rounded, length 

subequal to breadth at base. Somite 6 slightly tapering (proximal width 1.3 times distal 

width), c. 1.64 times wider at base than long. Somite 5 more strongly tapering (proximal 

width 1.6 times distal width), c. 2.97 times wider at base than long. Somite 4 also strongly 

tapering (proximal width 1.52 times distal width), c. 4.4 times wider at base than long. 

Somites 2 and 3 broad, with lateral margins evenly rounded, narrow longitudinally. [The 

figure given of the pleon of A. wasselli by Bishop (1963: fig. 2D) appears to be in error by 

showing somite 5 to be longer than somite 6. This is not found in any other species of 

Austrothelphusa and does not represent the holotype (Fig. 11C) or other topotypic males 

in the present study.]  

 

Walking legs moderately long, total length of P5 (basis to tip of dactyl) c. 1.1 times 

maximum carapace width. P5 (Fig. 15C): merus with anterior and posterior borders 

subparallel, slightly convex, 2.77 times longer than wide; propodus short, anterior border 

moderately convex, 1.94 longer than wide; dactylus short, similar in length to propodus 

(1.04 times).  

 

G1 (Fig. 15E, F) short, broad basally but tapering and slender over distal half, moderately 

curved inward apically. Outer lateral margin (in sternal view) relatively straight (slightly 

concave) over basal two-thirds, before curving inwards towards apex. Terminal opening 

very small, V-shaped, apical flanges smoothly tapering. Some sparse long simple setae 

along inner margin towards tip.  

 

Colour. Preserved material retains a smattering of tiny red dots on the anterolateral 

regions of the carapace. Live colours not recorded.  

 

Distribution and ecology. Here recorded from the Stewart and adjacent Archer River 

Catchments, Cape York, Queensland (Fig. 1). Holotype was collected from under leaves 

on the hard bottom of a temporary freshwater lagoon. 
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Figure 4. 13 Austrothelphusa wasselli, male (25.8×20.5 mm) Stewart River, Queensland QM-

W20049. A, ventrofrontal view; B, outer view of major chela; C, ventrofrontal view showing 

chelae and third maxillipeds. 

 

Remarks. Bishop (1963) described A. wasselli based on small specimens collected from 

the Port Stewart District, Cape York, with carapace widths ranging from 8 to 19 mm. The 

largest male examined here (25.8 mm CW) is considerably larger than those in the type 

series, but nevertheless it and the other samples in the present study agree in all 

morphological respects with the holotype (Fig. 4.11). Although not designated as part of 

the type series, Bishop also identified samples from the Coen River, at Coen, as being 

conspecific. While these two localities represent two separate catchments, the easterly 

flowing Stewart Catchment, and the westerly flowing Archer Catchment (Fig. 4.1), we 

have not found any morphological differences, and the genetic divergence is relatively low 
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(1.35%), as is discussed more fully later. It is therefore agreed that A. wasselli does also 

occur in the Archer Catchment. This seems understandable because the two catchments 

are separated by only a low and narrow section of the McIlwraith Range to the east of 

Coen, with the creeks at the headwaters of each catchment being geographically separated 

by only a very short distance that could be considered insignificant to prevent adult crab 

movement during the annual wet monsoonal period. Furthermore, the present study has 

also found that specimens from the south-western part of the upper Normanby Catchment 

also are genetically conspecific with A. wasselli. Similarly, the catchment boundaries in 

this region seem likely to be blurred in the wet season as there are several lower altitude 

areas that may allow adult crab cross-catchment movement. 

 

 

 

Figure 4. 14 A–C, Austrothelphusa wasselli, male (18.8×14.9 mm), Oscar Creek, 2.1 km SSE 

of Coen, Archer Catchment, Queensland (QM-W29187). D–F, A. gilbertensis Naser, Davie 

& Waltham, 2018, holotype male (11.2×9.2 mm), Port Stewart District, Cape York (AM-

P.14524). A, D, ventrofrontal view of cephalothorax (orbit, frontal triangle, epistome and 

pterygostome); B, E, left major chela; C, F, pleon. Scale line = 5 mm. 
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Austrothelphusa gilbertensis Naser, Davie & Waltham, 2018  

(Figs. 14D–F, 15B, D, G, H, 16–18)  

 

Material Examined. HOLOTYPE: QM-W28346, male (22.3×17.6 mm), Venture Creek, 

E of Croydon, Gilbert Catchment, Queensland, J. & S. Hasenpusch, 01.05.2006. 

PARATYPES: QM-W28040, 3 males (23.0×18.1, 22.9×18.1, 19.9×15.6 mm), 8 females 

(24.3×19.1, 24.3×19.1, 23.5×18.5, 22.6×17.9, 22.0×17.2, 19.8×15.6, 21.4×16.8, 18.4×14.5 

mm), same data as holotype. QM-W28339, male (20.5×16.1 mm), small creek off Gilbert 

River, coll. Nathan Waltham, 9.05.2014. QM-W28305, female (16.0×12.6 mm), Pleasant 

Creek, off Gilbert River, coll. S. Hedge & J. Sariman, 03.04.2007. 

 

 

 

Figure 4. 15 A, C, E, F, Austrothelphusa wasselli, male (25.8×20.5 mm), from Stewart River, 

Queensland (QM-W20049). B, D, G, H, A. gilbertensis Naser, Davie & Waltham, 2018, 

holotype male (22.3×17.6 mm), Venture Creek, E of Croydon, Gilbert Catchment, 

Queensland (QM-W28040). A, B, outline of frontal margin and orbits; C, D, fifth pereiopod; 

E–H, left first gonopod (sternal view) with magnification of apical part. 
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Description. Small species (maximum CW of present material, female 24.3 mm). 

Carapace of mature specimens broadly oval (Fig. 16A), c. 1.27 times broader than long 

(range 1.26–1.28, n = 14). Front projecting beyond level of exorbital angles, prominently 

bilobed, medial concavity relatively deep; inner part of orbital cup poorly defined, 

merging broadly with lateral slope of frontal lobe (Fig. 15B). Frontal and orbital margins 

with raised rounded rims. Postfrontal (epigastric) lobes moderately well developed, 

bearing distinct striated ridges; separated by deep narrow groove. Postorbital region 

moderately depressed, short slightly convex crest laterally adjacent to, but not quite 

reaching, epibranchial tooth. Anterolateral margins smoothly cristate, evenly convex, 

distinct but small epibranchial tooth (relatively more prominent than in A. wasselli). 

Branchial regions moderately but not markedly swollen, bearing punctations; anteriorly 

lacking striations but with striated ridges posterolaterally. Cervical groove shallow, 

relatively well defined, deeper than in A. wasselli); gastro-cardiac (H-shaped) grooves 

relatively well defined. Posterolateral borders straight, convergent posteriorly.  

 

Male pleon (Fig. 14F, 16B, 18C) broadly triangular; telson tapering, apically rounded, 

length subequal to breadth at base. Somite 6 slightly tapering (proximal width 1.26 times 

distal width), c. 1.38 times wider at base than long; with a pair of slightly raised transverse 

rounded crests distomedially. Somite 5 more strongly tapering (proximal width 1.54 times 

distal width), c. 2.75 times wider at base than long. Somite 4 also strongly tapering 

(proximal width 1.57 times distal width), c. 4.3 times wider at base than long. Somites 2 

and 3 broad, with lateral margins evenly rounded, narrow.  

 

Walking legs moderately long, total length of P5 (basis to tip of dactyl) c. 1.1 times 

maximum carapace width. P5 (Fig. 15D): merus with anterior and posterior borders 

diverging distally, relatively straight, 3.11 times longer than wide; propodus short, anterior 

border only weakly convex, 2.07 times longer than wide; dactylus short, slightly longer 

than propodus (1.12 times).  

 

G1 (Fig. 15G, H) short, broad basally but tapering and slender over distal half, markedly 

curved inward apically. Outer lateral margin (in sternal view) broadly concave through 

medial third, before curving inwards towards apex. Terminal opening small, elongate V-

shaped, apical flanges smoothly tapering. Some sparse long simple setae along inner 

margin towards tip.  
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Colour. Dorsal surfaces of fresh and recently preserved material are grey to yellowish-

green; a scattering of well separated, small, but obvious and discrete red dots across the 

dorsal surfaces of the carapace, walking legs and claws. Ventral surfaces generally pale 

yellow. Frontal face of chelae pale yellow with an oblique broad band of orange behind 

the gape; tips of fingers orange (Fig. 18).  

 

Distribution and ecology. Only known from a restricted area in the central region of the 

Gilbert River Catchment (Fig. 1), but further collecting will presumably find it to be more 

widespread within the catchment. Found in freshwater pools, and at the edge of small 

creeks, on clay and firm mud substrates; often under leaves.  

 

Etymology. The species is named for its type locality, Gilbert River.  

 

Remarks. As discussed earlier, the COI barcoding and 16s genes for Austrothelphusa 

gilbertensis Naser, Davie & Waltham, 2018, show it to be genetically distinct from A. 

wasselli by 5.4–6.4% (also see further comment in the Discussion). Careful examination 

also shows a number of significant morphological differences that can be used to easily 

separate the two species: A. gilbertensis differs from A. wasselli by: 1) having relatively 

more prominent epibranchial teeth; 2) the front has a relatively deep medial concavity 

(Fig. 15B), versus much shallower in A. wasselli (Fig. 15A); 3) the inner part of the orbital 

cup is poorly defined, broadly merging with the lateral slope of the frontal lobe (Fig. 15B), 

whereas in A. wasselli the inner part of the orbital cup is moderately well-defined, merging 

quite steeply with the lateral slope of the frontal lobe (Fig. 15A); 4) the postfrontal 

(epigastric) lobes are moderately well developed, bearing distinct striated ridges, versus 

not well developed, and lacking striated crests in A. wasselli; 5) the cervical groove is 

relatively well defined, and deeper than in A. wasselli; 6) the gastro-cardiac (H-shaped) 

grooves are relatively well defined, versus shallower and less defined in A. wasselli; 7) 

somite 6 of the male pleon is c. 1.38 times wider at the base than long, versus c. 1.64 times 

in A. wasselli; and bears a pair of slightly raised transverse rounded crests distomedially 

(Fig. 14C) that are lacking in A. wasselli; 8) somite 5 of the male pleon is c. 2.75 times 

wider at base than long, versus c. 2.97 times in A. wasselli; 9) the merus of P5 has the 

anterior and posterior borders diverging distally, relatively straight, and 3.11 times longer 

than wide (Fig. 15D), versus anterior and posterior borders subparallel, slightly convex, 
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and only 2.77 times longer than wide in A. wasselli (Fig. 15C); 10) the G1 is markedly 

curved inward apically, with the outer lateral margin (in sternal view) broadly concave 

through the medial third (Fig. 15G), versus moderately curved inward apically, and outer 

lateral margin relatively straight over the basal two-thirds in A. wasselli (Fig. 15E); and 

finally, 11) the live colour patterns differ—A. gilbertensis has obvious small well-spaced 

dark spots across the anterolateral and medial parts of the carapace (Fig. 18), whereas A. 

wasselli has more of a speckling of fine small red dots, across the anterolateral half of the 

carapace. 
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Figure 4. 16 Austrothelphusa gilbertensis Naser, Davie & Waltham, 2018, holotype male 

(22.3×17.6 mm). A, dorsal view; B, ventral view of sternum and pleon. 
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Figure 4. 17 Austrothelphusa gilbertensis Naser, Davie & Waltham, 2018, holotype male 

(22.3×17.6 mm). A, ventrofrontal view, showing maxillipeds; B, outer view, showing 

chelipeds. 
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Figure 4. 18 Live colouration of Austrothelphusa gilbertensis Naser, Davie & Waltham, 

2018, male (20.5×16.1 mm), small creek off Gilbert River (QM-W28339). A, dorsal view; B, 

frontal view; C, ventral view. 
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4.5 Discussion 

As previously mentioned, Davie & Gopurenko (2010) indicated that there are many more 

species within Austrothelphusa than previously thought. They concluded that there were 

numerous pseudocryptic species isolated within the many coastal catchments across 

northern Australia, and that there were several clades potentially signalling different 

species-complexes, and separate species radiations. Based on these earlier results, it is 

further hypothesised here that radiation within species-complexes may be the result of 

isolation within single river catchments preventing gene flow, and thus leading to the 

separation of “cryptic” or “pseudo-cryptic” sister species. To test this proposition, a 

genetic study was used to investigate such possible speciation within museum collections 

of A. wasselli (sensu lato), here considered as a species-complex. 

 

The phylogenetic trees, constructed using both Maximum Likelihood and Bayesian 

Inference methodologies, based on the individual genes, as well as the combined dataset, 

all show nine well-supported monophyletic lineages (Figs. 4.2–4.5, 4.8, 4.9). The K2P 

pairwise nucleotide divergences for COI are shown in Table 4.4. It is clear the nine 

lineages are well separated from each other by values ranging of 3.6–16.3%. These values 

are in most cases much higher than the minimum interspecific K2P divergences of other 

potamid crabs which have closely related species, eg., Geothelphusa (3.17% between G. 

tali and G. minei, Shih et al. 2011a; 2.83% between G. candidiensis and G. olea, Shih et 

al. 2008, 2.26% between G. cilan and G. monticola, 4.34% between G. cilan and G. 

takuan, Shih et al., 2014), Nanhaipotamon (2.17% between N. nanriense and N. 

dongyinense, Shih et al., 2011b) and Sinopotamon (1.8% between S. shanxianense and S. 

tongbaiense of the S. yangtsekiense complex, Zheng et al., 2006).  

 

The present study found intraspecific CO1 K2P divergences ranging from 0.19–1.64% 

across all the species of the Austrothelphusa wasselli species-complex, but a 

complementary more focussed genetic study on a larger number of samples from only the 

Embley Catchment by Page et al. (2012) found that crabs from the Andoom area in the 

northern part of the catchment had a COI divergence as great as 1.9% from those in the 

southern Embley. Despite this relatively high level of divergence, there appear to be no 

morphological characters that can reliably separate the samples from each of the two sub-

catchments, and therefore they are considered to still represent only a single species (P.J.F. 

Davie, pers. com.). Otherwise, despite sometimes relatively high levels of intraspecific 
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divergence, these levels are still much lower than the observed putative interspecific 

divergences (3.6–16.3%). 

 

Some Asian freshwater crab studies have found comparatively low levels of intraspecific 

divergence for some potamids, e.g., Shih et al. (2014), reported percentage K2P 

divergences of 0.06, 0.13 and 0.22 for Geothelphusa cilan, Geothelphusa monticola and 

Geothelphusa takuan respectively. Perhaps the higher levels of divergence in the 

Australian samples reported here could be explained by different more complex 

evolutionary pressures operating within a greater range of mainland climatic conditions, 

more diverse ecological niches, and a range of different sized river catchment settings with 

variable inter-catchment isolation. All these factors could lead to the observed greater 

diversity of subclades/species-complexes within the genus Austrothelphusa (sensu lato) 

(Davie & Gopurenko, 2010).  

 

Finding two species lineages in the Mitchell catchment within the broader 

Austrothelphusa wasselli (sensu lato) species-complex is interesting and somewhat 

unusual. It is evidence of a “within catchment” speciation mechanism that needs some 

further understanding. Each species belongs to a different primary clade within A. wasselli 

(sensu lato), indicating a more ancient divergence from the ancestral stock, and therefore 

separate speciation pressures. The simplest explanation is that both species lineages occur 

in different rivers, one occurring in the Walsh River and seemingly restricted to higher 

altitude upper catchment areas, while the second is found in the Alice River in low 

altitude, lower catchment areas. A similar finding has been reported by Crivellaro et al., 

2018) for the freshwater crab Aegla longirostris, who also attributed this differentiation to 

the possible influence of geographical physiognomy on the diversification of populations. 

Studies on Australian atyid shrimps by Hancock et al. (1998) and Cook et al. (2007) have 

also arrived at similar conclusions, with the latter showing that Paratya australiensis 

“lineage 4” occurred at a higher elevations than their “lineage 6”. 

 

No haplotypes were shared between nine species lineages in the Austrothelphusa wasselli 

(sensu lato) species-complex (see Fig. 4.6). The general lack of shared haplotypes between 

these phylogroups indicates an absence of gene flow, and thus is additional evidence of 

reproductive isolation between these putative species lineages. While a larger number of 

samples from a broader geographic range would be useful as part of a wider investigation 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Hancock%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=28308268
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of population genetic structure, it is evident at least for A. wasselli (from Stewart, Archer 

and north of Normanby Catchments) and A. gilbertensis (from Gilbert and Norman 

Catchments) that there is some intraspecific haplotype structuring (Fig. 6).  

 

The PTP model is generally widely used in species delimitation studies (Esmaeili-Rineh et 

al., 2015, Delić et al., 2017, Katouzian et al., 2016, Vitecek et al., 2017), and this method 

also clearly indicated nine putative species in the A. wasselli (sensu lato) species-complex. 

 

Typically, adults of Austrothelphusa species can burrow to about one metre in swampy 

ground or into the banks of rivers, creeks or waterholes (Waltham, 2016), and at least 

some species can survive several years of drought by plugging their burrows with clay and 

going into aestivation (Davie, 2002). As these crabs primarily live in lentic ecosystems, 

the lack of larval dispersal means that they have a very limited capacity to disperse, and 

therefore catchment boundaries are likely to be effective barriers to movement. However, 

the present study shows that members of the A. wasselli species-complex can sometimes 

have cross-catchment distributions when these are adjacent, e.g., A. wasselli (sensu stricto) 

collected from the Stewart, Archer and northern Normanby Catchments; A. gilbertensis 

from the Gilbert and Norman Catchments; and a further species A. plana (McCulloch, 

1917), see below, that is found in both the upper Mitchell and upper southern Normanby 

Catchments. Dispersal of adult crabs between catchments during periods of monsoonal 

flood conditions seems the most parsimonious explanation for such cross-catchment 

species distributions, as in each case there appears to be some lower altitude valleys that 

might more easily allow the catchment boundaries to be breached in the wet season. 

 

While it seems beyond reasonable doubt that the Austrothelphusa wasselli (sensu lato) 

species-complex contains nine valid species, time constraints have prevented the full 

descriptions of all these new species as part of this thesis. Morphologically and 

nomenclaturally, it has been important to define and redescribe exactly what constitutes A. 

wasselli (Bishop, 1963), and also demarcate the limits of its geographical distribution. 

This was the critical starting point before any further new species could be delimited. This 

has been done as part of this thesis. Nevertheless, one new species from the Gilbert 

Catchment (A. gilbertensis Naser, Davie & Waltham, 2018), was described and and this 

species is now published (Naser et al., 2018), making the new name available (see 

Appendix).  



Chapter 4 

93 
 

 

Riek (1951: 354) reported Paratelphusa (Liotelphusa) planifrons (Bürger, 1894) from the 

Mitchell Catchment (Walsh River and Mutchilba), but Bishop (1963: 229, 230) considered 

these samples to be a misidentification (for clarification see Chapter 1, Section 1.8), and 

instead re-identified Riek’s samples as his own new species, A. wasselli (Bishop, 1963). 

However Bishop specifically did not include them as part of his type series of A. wasselli. 

Based on the DNA evidence presented here, the crabs from the Mitchell River Catchment 

do indeed appear to belong to a discrete species. Geothelphusa leichardti var. plana 

McCulloch, 1917, was also described from Walsh River (Eureka Ck), also within the 

Mitchell Catchment), and therefore the name Austrothelphusa plana (McCulloch, 1917) is 

available for the species from the upper Mitchell and neighbouring upper Normanby 

Catchments.  

 

The samples representing each genetically defined lineage have been morphologically 

examined as part of the present study, and the genetic species differences are indeed 

reflected in a number of consistent morphological characters including differences in the 

degree of carapace region differentiation, epibranchial tooth prominence, the degree of 

carapace granulation and striation, colour and colour pattern variation (where recorded), 

walking leg proportions, male pleon shape and proportions, and G1 shape. It is thus 

planned that the remaining seven species will have their descriptions finalised and 

published during 2019. 
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CHAPTER 5 

Phylogeny of the freshwater crab Austrothelphusa angustifrons species-complex from 

Cape York and the Torres Strait (Crustacea: Decapoda: Gecarcinucidae) 

Abstract 

Numerous samples of crabs previously identified as Austrothelphusa angustifrons (A. Milne 

Edwards, 1869) from northern Cape York and the islands of the Torres Strait, were examined 

using genetic techniques in an effort to understand the impact of insular and river catchment 

separation on genetic population divergence within this putative species. The results of DNA 

analyses using the mitochondrial genes 16s, and the barcoding portion of COI were 

congruent. Two major clades were found that appear to represent separate vicariant 

speciation events. A large A. angustifrons species-complex includes seven species found 

from Cape York through the Torres Strait islands and into southern New Guinea; five of 

these species are described herein as new (Chapter 6). The second, Austrothelphusa muralug 

sp. nov. species-complex, contains two new species, one from Prince of Wales and Horn 

Islands, Torres Strait, and the other from the Lockhart River Catchment on north-eastern 

Cape York. 

 

Key words: Austrothelphusa angustifrons, new species, Cape York, Torres Strait Islands, 

CO1 and 16s genes. 

 

5.1. Introduction 

The taxonomic history of the genus Austrothelphusa and its species is discussed fully in 

Chapter 1. The present chapter focuses on a group of putative species related to A. 

angustifrons (hereinafter referred to as the A. angustifrons species-complex or A. 

angustifrons sensu lato. Unfortunately, there is a considerable amount of confusion as to the 

identity of A. angustifrons sensu stricto. Bishop (1963) redescribed A. angustifrons based on 

specimens from two separate localities, Piara, Somerset, Cape York and Moa Island, Torres 

Strait, without recourse to examining the type specimen in the Museum nationale d’Histoire 

naturelle, in Paris (MNHN). We here investigate speciation within this complex by using two  

mitochondrial genes (16s and the barcoding region of COI), that support earlier indications 

that the A. angustifrons clade is monophyletic and sister to the other main clade of Australian 
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Austrothelphusa, but also we show that it is itself split into two deep clades or species-

groups. Morphological description and distinction of the new pseudocryptic species are 

undertaken in Chapter 6. 

 

5.2 Materials and methods 

5.2.1 Genetic methods 

5.2.2 Sampling and laboratory analysis 

See Section 2.2 in Chapter 2, Materials and Methods.  

Muscle tissue was removed from an ambulatory leg from 58 specimens of crabs that we 

attributed to the Austrothelphusa angustifrons species-complex based on morphology 

collected from different sites from north of Cape York, Torres Strait Islands and the southern 

part of Papua New Guinea (PNG) (Table 5.1, Fig. 5.1).  

 

 
 

 

 

 

Figure 5. 1 Map of Cape York, and Torres Strait Islands, Queensland, and southern Papua 

New Guinea, showing catchments and localities of samples in the present study. 
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Table 5. 1 Sampling localities of the Austrothelphusa “angustifrons” species-complex and the 

outgroup (A. raceki) used in the genetic analyses. GenBank accession details to come.  

Catchment/ 

Island 

Registration 

Number (QM) 

Locality Name Latitude Longitude GenBank accession 

Numbers  

 16s                     Co1 

Horn I. W28481 Vidgen Creek 10° 35' 45" S 142° 16' 20"E  MK249783 MK260134 

Horn I. W25448 Wasaga Village 10° 36' 9" S 142° 17' E MK249784 - 

Thursday I. W10935 Thursday Island 10° 35' S 142° 13' E MK249782 MK260133 

Jardine Catch. W5435 Lockerbie 10° 48' S 142° 28' E MK249787 MK260137 

Jardine Catch. W52148 Creek xing, Pajinka 

Rd,  

10° 46'10.2"S 142°30'5.5"S  MK249788 MK260138 

Jardine Catch. W52149 Creek xing, Pajinka 

Rd 

10° 44'52.5"S 142°30'53.9"E MK249790 MK260140 

Jardine Catch. W52147 Creek xing, road to 

Punsand Bay 

10° 

43'48.07"S 

142° 30' 1.8" 

E 
MK249789 MK260139 

Jacky Jacky 

Catch. 

W52141 

 

Creek xing, road to 

Captain Billy 

Landing 

11° 

37'11.56"S 

 

142° 

50'1.17"E 

 

MK249791 MK260141 

Jacky Jacky 

Catch. 

W52138 

 

Creek xing, road to 

Captain Billy 

Landing 

11° 37'8.68"S 

 

142° 

50'9.31"E 

 

MK249792 MK260142 

Jacky Jacky 

Catch. 

W52139 

 

As above 11° 37' 8.68" 

S 

142° 

50'9.31"E 
MK249793 MK260143 

Jacky Jacky 

Catch 

W52137 As above 11° 37' 8.68" 

S 

142° 

50'9.31"E 
MK249794 MK260144 

Moa I. W29285 Kai Creek   MK249780 MK260132 

Morehead 

District 

 

W25615 

 

near Wemenevre 

Village,  

8° S 

 

141° E 

 
MK249781 - 

Lockhart Catch. W8953 Iron Range 12° 44' S 143° 17' E MK249797 MK260145 

Lockhart Catch. 

 

W7780 East Claudie, Iron 

Range 

12° 44' S 143° 17' E MK249799 MK260146 

Prince of Wales I. W16642 Behind beach 10° 39' S 142° 7' E MK249795 MK260135 

Horn I. W29287 Quarry area   MK249796 MK260136 

Dauan I. W27258 Dauan I. 9°25'22.43"S  142°31'24.59

"E 
MK249778 MK260130 

Mabuiag I. W28906 Mabuiag I. 9°56'S   142°11'E MK249779 MK260131 
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5.2.3 Phylogenetic Analysis 

See Section 2.3.1 in Chapter 2, Materials and Methods.  

 

5.2.4 Species Delimitation  

See Section 2.3.2 in Chapter 2, Materials and Methods.  

 

5.3 Results 

Sequences of 16s and CO1 rRNA were amplified from at least one example from all putative 

species across the entire range of localities (see Table 5.1; Fig. 5.1), with the exception of the 

samples from Morehead in Papua New Guinea for which only CO1 would amplify. A 511-bp 

fragment of 16s rRNA was amplified from 46 specimens, and was AT rich (69.39%) (T, 

35.73%; A, 33.66%; G, 20.65%; C, 9.96%). The CO1 fragment was amplified from 54? 

specimens (405-bp) was was also AT rich (63.42%) (T, 36.22%; A, 27.20%; G, 16.14%; C, 

20.45%). 

 

5.3.1 16s rRNA phylogenetic trees  

Both analytical approaches (ML and BI) produced tree topologies showing identical 

branching relationships (Figs 5.2 & 5.3). All the samples that have been attributed to 

Austrothelphusa “angustifrons” by past authors do form a monophyletic clade in relation to 

the rest of the Austrothelphusa species across northern Australia. This has been earlier 

signalled by Davie & Gopurenko (2010, and unpublished data). However, our more extensive 

study also makes it clear that there are two deep subclades within A. angustifrons sensu lato. 

The major clade that includes Austrothelphusa angustifrons sensu stricto (morphologically 

defined later) is well supported (ML: 80 and BI: 1), and we will define this henceforth as the 

Austrothelphusa angustifrons species-complex. The other clade has weaker support (ML: 63 

and BI: 0.83) but includes two new species that have a significant shared morphological 

apomorphy that supports their apparent genetic similarity. These will be described herein as 

A. muralug sp. nov. and A. lockhartensis sp. nov., and we will henceforth refer to this clade 

as the Austrothelphusa muralug species-complex. 

 

Species within the A. angustifrons species-complex are highly diverged from the 

Austrothelphusa muralug species-complex, with  Austrothelphusa lockhartensis sp. nov. 

being separated by a  mean K2P/p-distance of 12-13%/11-12% (see Table 5.2, Fig. 5.4), 
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while A. muralug diverges by a mean K2P/p distance of 9-10%/8-9%. However, A. muralug 

sp. nov. and A. lockhartensis sp. nov. show a high genetic K2P/p divergence of 9%/9%, 

which is in-line with their wide geographic separation, and is also strong support for separate 

species recognition.  

 

The Austrothelphusa angustifrons species-complex comprises two subclades; one is divided 

into four phylogroups that we consider to be new species from the northern Torres Strait 

Islands (Moa, Dauan and Mabuiag Islands) and Morehead District at the south of Papua New 

Guinea. These will be diagnosed later in the thesis as  A. moa sp. nov, A. dauan, A. mabuiag 

sp. nov. and A. moreheadensis sp. nov., respectively. This subclade has weak support (ML: 

54 and BI: 0.92), but all “species” are grouped according to their geographic proximity (Fig. 

5.1) which provides added support for the integrity of the clade.  

 

The second subclade has moderately stronger support (ML: 77 and BI: 0.92), and comprises 

three phylogroups: two from Australian mainland river catchments, and the other from Horn 

and Thursday Islands, in the Torres Strait. These islands both lie in close proximity to each 

other and to the tip of Cape York (Fig. 5.1). We will later demonstrate within the 

morphological taxonomic discussion, that Austrothelphusa angustifrons sensu stricto is 

restricted to the Jardine River Catchment, A. podenzanae occurs in the Jacky Jacky 

Catchment, and the crabs from Horn and Thursday I. must be assigned to a new species, A. 

waiben.  

 

5.3.2 CO1 phylogenetic trees  

 

Austrothelphusa moreheadensis sp. nov. is not included in the CO1 trees because CO1 failed 

to amplify for this species. Both ML (Fig. 5.5) and BI (Fig. 5.6) analyses produced tree 

topologies showing identical branching relationships, and both essentially agreed with the 16s 

phylogenetic trees topologies. The exception is that Austrothelphusa muralug sp. nov. and A. 

lockhartensis sp. nov. fail to cluster together. Austrothelphusa muralug sp. nov. is still basal 

and sister to the rest of the species-complex, but A. lockhartensis sp. nov. is sister to the clade 

containing A. angustifrons species-complex, albeit with very low support (ML: 50; BI: 0.59).  

 

In contrast, the main clade including the A. angustifrons species-complex has very good 

support (ML: 89; BI: 1). It includes three main subclades: one very well supported subclade 
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(ML: 87; BI: 0.99) includes the three species from the northern Torres Strait Islands A. moa 

sp. nov, A. dauan and A. mabuiag sp. nov. A second subclade includes the two species, A. 

angustifrons and A. podenzanae, from the two mainland river catchments at the tip of Cape 

York (Jardine and Jacky Jacky Catchments). The last subclade includes just the one new 

species, A. waiben, from Horn and Thursday Islands. 

 

K2P percentage divergences between all species examined are presented in Table 5.3. The 

members of the main Austrothelphusa angustifrons species-complex showed very high 

genetic divergence from A. lockhartensis with the K2P distance ranging from 12.0–12.9% 

depending on the species; and as expected, the K2P distance from A. muralug was even 

greater: 12.7–14.4%. These figures provide very strong support for recognition of both those 

species. However, interspecific genetic divergences between species within the main A. 

angustifrons  clade was relatively small, with a K2P distance ranging from 0.8–2.3%, with 

the smallest difference being between the two neighbouring mainland Cape York species, A. 

podenzanae from the Jacky Jacky Catchment and A. angustifrons sensu stricto from the 

Jardine Catchment (K2P distance only 0.8%). Despite this low apparent divergence, there are 

a suite of robust morphological characters that support the recognition of these two species, 

as well as the other species in the complex. Also intraspecific divergences ranging from only 

0.1–0.3% across all the species are much lower than the observed interspecific divergences 

(see later). 

 

The haplotype network for the Austrothelphusa angustifrons species-complex (Fig. 5.8a) 

shows six discrete clusters that provide clear support for the putative new species indicated 

by the phylogenetic trees, the K2P divergence values, and from morphological evidence. 

Austrothelphusa angustifrons sensu stricto has haplotypes spread throughout the Jardine 

Catchment, with haplotype sharing between different collection sites. It is separated by three 

mutation steps from the closest species A. podenzanae that occurs in the adjacent Jacky Jacky 

Catchment, and is separated from A. waiben which occurs on Horn and Thursday Islands by 

four mutation steps. The phylogenetic trees both show A. dauan and A. mabuiag to be closely 

related sister species, and indeed they do share haplotypes (see later in Discussion), however 

there are some morphological differences. Both species also clade together with A. moa (Moa 

Island) and this group of three is separated from the A. angustifrons, A. podenzanae and A. 

waiben grouping by seven mutation steps. 
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The haplotype networks of the two species in the Austrothelphusa muralug species-complex, 

show that A. muralug and A. lockhartensis (Fig. 5.8b) are separated by 46 mutation steps. A. 

muralug specimens from the Quarry site on Horn Island share haplotypes with those from 

Prince of Wales Island.  

 
 

Figure 5. 2 Maximum Likelihood tree topology for species in the Austrothelphusa 

angustifrons species-complex sensu lato included in this study, derived from 16s gene 

sequences (511 basepairs). Statistical values on the nodes indicate % bootstrap support. 
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Figure 5. 3 Bayesian Inference tree topology for species in the Austrothelphusa angustifrons 

species-complex sensu lato included in this study, derived from 16s gene sequences (511 

basepairs). Statistical values on the nodes indicate posterior probabilities. 
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Table 5. 2 Mean percentage distances K2P lower matrix and uncorrected pairwise p-distance 

(upper matrix) and intraspecific divergence K2P  of mitochondrial gene (16s). 

 

  Intraspecific 

divergence 

(K2P) 

Interspecific divergence 

1 2 3 4 5 6 7 8 9 

1 Prince of Wales I. 0.06  9.0 11.0 12.0 11.0 11.0 12.0 11.0 10.9 

2 Lockhart Catch. 0.00 9.4  9.0 9.0 9.0 9.0 9.0 9.0 9.1 

3 Morehead District 0.00 12.1 10.0  1.7 3.0 2.0 3.0 2.0 3.2 

4 Moa I. 0.1 12.6 9.8 1.7  1.7 1.0 3.0 3.0 2.7 

5 Dauan I. 0.00 12.4 9.6 3.0 1.7  1.0 3.9 3.0 2.5 

6 Mabuiag I. 0.00 11.9 9.1 2.2 1.1 1.0  3.0 3.0 2.8 

7 Horn I. 0.07 13.5 10.0 3.2 3.3 3.9 3.4  2.0 2.6 

8 Jardine Catch. 0.09 12.2 10.1 2.5 3.0 3.1 3.1 2.0  1.0 

9 Jacky Jacky Catch. 0.6 11.9 9.8 3.3 2.7 2.6 2.9 2.6 1.0  

 

 

The existence of six species within the A. angustifrons species-complex was also supported 

by the Principal Coordinate Analysis (PCoA) (Fig. 5.7) based on pairwise p-distance dataset. 

Two-dimensional PCoA separated the 20 samples into six distinct clusters along the two 

axes. The F1 axis separated the clades that containing species from Jardine and Jacky Jacky 

Catchments, Moa, Dauan and Mabuiag Islands , whereas the F2 axis further resolved the 

clade which represented by species from Horn Island. The first and second principal 

coordinates accounted for 77.41 and 14.56% of the total genetic variation, respectively. The 

Kruskal-wallis tests suggested significant differences among the six pseudocryptic species (p 

˂ 0.01). 
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Figure 5. 4 Maximum Likelihood tree topology for species in the Austrothelphusa 

angustifrons species-complex sensu lato included in this study, derived from CO1 gene 

sequences (405 basepairs). Statistical values on the nodes indicate % bootstrap support. 
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Figure 5. 5 Bayesian Inference tree topology for species in the Austrothelphusa angustifrons 

species-complex sensu lato included in this study, derived from CO1 gene sequences (405 

basepairs). Statistical values on the nodes indicate posterior probabilities. 
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Table 5. 3 Mean percentage distances between samples. K2P (lower matrix) and uncorrected 

pairwise p-distance (upper matrix); and intraspecific divergence (K2P)  of mitochondrial 

gene (CO1). 

 
  Intraspecific 

divergence 

(K2P) 

Interspecific divergence 

1 2 3 4 5 6 7 8 

1 Prince of Wales I.. 0.1   13.5 13 12.9 12.1 11.6 12.7 12.7 

2 Lockhart Catch. 0.3 15.1   11.3 11 11.8 11.6 11 11.3 

3 Moa I. 0.3 14.4 12.3   1.4 1.8 3.1 3.1 3.6 

4 Dauan I. 0 14.3 12 1.4   0.9 2.7 2.2 3 

5 Mabuiag I. 0.2 13.2 12.9 1.8 0.9   2.3 2.8 3.6 

6 Horn I. 0.1 12.7 12.7 3.2 2.7 2.3   1.4 2.2 

7 Jardine Catch. 0 14 12 3.2 2.3 2.9 1.4   0.8 

8 Jacky Jacky Catch. 0.1 14.1 12.4 3.7 3.1 3.8 2.3 0.8  

 

 

 
Figure 5. 6 Haplotype networks of (a) Austrothelphusa angustifrons species-complex; and (b) 

A. muralug and A. lockhartensis, based on mitochondrial gene CO1. Node diameter and 

annotation denote sample sizes; hatch marks represent mutational steps between haplotypes. 

Different colours represent different sampling localities (see Legend).  
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Figure 5. 7 Two-dimensional Principal Coordinate Analysis (PCoA) based on a pairwise p-

distance dataset of the mitochondrial CO1 gene separates six species of A. angustifrons 

species-complex. The F1 axis accounted for 77.41%, and the F2 axis 14.56 % of the total 

genetic variation. 

 

5.3.3 Combined 16s rRNA and CO1 genes 

Because combined datasets have been shown to increase resolution across taxonomic ranks 

(Ahyong & O'Meally, 2004; Bracken et al., 2010; Toon et al., 2009), the two genes were 

concatenated into a single alignment. This resulted in a 810bp fragment. Both ML (Fig. 5.9) 

and BI (Fig. 5.10) analyses produced tree topologies showing identical branching 

relationships. The clade for the Austrothelphusa angustifrons species-complex is separated 

from the A. muralug sp. nov. species-complex (including A. lockhartensis sp. nov.) with high 

very high bootstraps support (ML: 100 and BI: 1). On the other hand, within the A.  muralug 

species-complex clade, the relationship between A. muralug sp. nov. and A. lockhartensis sp. 

nov. showed lower, but still good bootstrap support (ML: 71 and BI: 0.73). 

 

 The Austrothelphusa angustifrons species-complex has very high support (ML: 95; BI: 1). In 

agreement with the earlier results presented here, where the two genes were analysed 

independently, there are two major subclades: one contains three phylogroups representing 

the putative new species from the northern Torres Strait Islands (A. moa sp. nov., A. dauan 

sp. nov. and A. mabuiag sp. nov.). This clade has very high support values (ML: 96 and BI: 

1). It should be noted here that A. moreheadensis sp. nov. also belongs to this same clade but 
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has been omitted here because CO1 failed to amplify for this southern PNG species. The 

other major subclade also comprises three phylogroups, two from mainland Catchments 

(Jardine and Jacky Jacky Catchments) that we refer to the previously described species A. 

angustifrons and A. podenzanae, and the third that is found on Horn and Thursday Islands, 

and that we later assign to a new species A. waiben. This A. waiben clade has lower support 

values (ML: 73; BI: 063). 

 
Figure 5. 8 Maximum Likelihood tree topology for species in the Austrothelphusa 

angustifrons species-complex sensu lato included in this study, derived from combined 16s 

and CO1 genes sequences (810 basepairs). Statistical values on the nodes indicate % 

bootstrap support. 
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Figure 5. 9 Bayesian Inference tree topology for species in the Austrothelphusa angustifrons 

species-complex sensu lato included in this study, derived from combined 16s and co1 genes 

sequences (810 basepairs). Statistical values on the nodes indicate posterior probabilities. 
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Table 5. 4 Mean percentage distances between samples. K2P (lower matrix) and uncorrected 

pairwise p-distance (upper matrix); and intraspecific divergence (K2P) of combined 

mitochondrial genes (CO1 and 16s). 

   
  Intraspecific 

divergence 

(K2P) 

Interspecific divergence 

1 2 3 4 5 6 7 8 

1 Prince of Wales I. 0.1  12.0 13.0 13.0 12.0 12.0 12.0 12.0 

2 Lockhart Catch. 0.1 12.7  10.0 10.0 10.0 11.0 10.0 10.0 

3 Moa I. 0.2 13.8 10.9  1.0 1.0 3.0 3.0 3.0 

4 Dauan I. 0.0 13.9 11.0 1.4  1.0 3.0 2.8 2.9 

5 Mabuiag I. 0.1 13.1 11.1 1.2 1.1  2.9 3.0 3.0 

6 Horn I. 0.1 13.7 11.4 3.2 3.4 2.9  1.8 2.7 

7 Jardine Catch. 0.08 13.6 11.3 3.1 2.8 3.1 1.8  1.0 

8 Jacky Jacky Catch. 0.4 13.5 11.3 3.3 2.9 3.5 2.7 1.1  

 

 

 

K2P percentage divergence values between all species examined for the combined CO1 and 16s 

datasets are presented in (Table 5.4), and as expected the results are consistent with the degree of 

difference already shown by the COI and 16s values. 

 

Distribution of pairwise differences in ABGD did not show a clear-cut barcode gap. Intraspecific 

divergences (P) varied from 0.001 to 0.0129 (Fig. 10) indicating support for the six putative 

species in the Austrothelphusa angustifrons species-complex. The bPTP analyses also supported 

6 putative species in A. angustifrons species-complex (Fig. 11), which is fully congruent with 

our other evidence from morphological and molecular data. PhyloMap visualization of bPTP 

species delimitation results shows 78.40% of variance explained by the horizontal axis and 

14.26% by the vertical axis.  
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Figure 5. 10 Automatic Barcode Gap Discovery (ABGD) based partition of the COI sequences 

data set. The number of groups inside the partitions (primary and recursive) are shown as as a 

function of the prior limit between intra- and interspecies divergence. The initial partition is 

denoted by the yellow dot and recursive portion denoted by a red dot. The value of the proxy for 

the minimum gap width (X) for defining a species boundary was set to 0.7. 
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Figure 5. 11 PhyloMap visualization of bPTP species delimitation results, with 78.40%  of 

variance explained by the horizontal axis and  14.26%  by the vertical axis.  Boxes show some of 

gene sequence sample identification numbers for each species. Six  pseudocryptic species in the  

Austrothelphusa angustifrons  complex are indicated. 

 

5.4 Discussion 

 

The mitochondrial molecular markers (CO1 and 16s) used in the present study have been widely 

and successfully used in discriminating between closely related species of freshwater decapods 

and in phylogenetic reconstruction (e.g., Nguyen & Austin, 2005; Shull et al., 2005; Page et al., 

2006; Yeo et al., 2007; Wowor et al., 2009). 

 

Unlike most marine crabs, gecarcinucids do not have a planktonic larval stage, instead having 

direct development, with young crabs hatching from the large yolky eggs. Typically, adults of 

Austrothelphusa species can burrow to about one metre in swampy ground or into the banks of 
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rivers, creeks or waterholes (Waltham, 2016). They can survive several years of drought by 

plugging their burrows with clay (Davie, 2002). Because these crabs primarily live in lentic 

ecosystems, the lack of larval dispersal means that they have a very limited capacity to disperse, 

and this means that catchment boundaries or fragmented islands are likely to be effective barriers 

to their movement (Naser et al., 2018).  

 

The unpublished phylogenetic study discussed by Davie & Gopurenko (2010) indicated that 

there are many more species within Austrothelphusa than previously thought. They concluded 

that there were numerous pseudocryptic species isolated within the many coastal catchments 

across northern Australia, and that there were several major clades potentially signalling 

different species-complexes, and separate species radiations. The most recent study on the A. 

wasselli species-complex from the mainland catchments of northern Cape York, has revealed the 

presence of several previously unrecognised species in this group (Naser et al., 2018) (see 

Appendix).  

 

The present study has looked specifically at the Austrothelphusa angustifrons sensu lato species-

complex, and has attempted to look for pseudocryptic species in northern Cape York, the Torres 

Strait Islands, and in southern Papua New Guinea, as well as whether any phylogeographic 

patterns may be present that may reflect their evolution. As a result two clades are recognized: 

the major Austrothelphusa angustifrons species-complex contains six species in two subclades 

showing a pattern of insular and mainland river catchment divergence; while the A. muralug 

species-complex presently contains two somewhat divergent and widely geographically 

separated species, one from the Prince of Wales Island, and the other from the Lockhart River 

Catchment on north-eastern Cape York. These results support and extend an earlier unpublished 

genetic study reported by Davie & Gopurenko (2010). 

 

Both Kimura-2-parameter (K2P) and uncorrected pairwise distances were calculated, following 

the recommendation of Srivathsan & Meier (2012). However, we found, as they did, that in the 

case of low (< 5%) interspecific distances (as is the case within our two species-complexes), K2P 

and uncorrected distances yielded similar barcoding gaps. Most crab workers have continued to 

use K2P distance as the preferred measure of intra- and interspecific divergence. So in the 
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interests of making meaningful comparisons with other modern work in this field our discussion 

relies only on K2P comparisons. 

 

The members of the main Austrothelphusa angustifrons species-complex showed very high 

genetic divergence from the A. muralug species-complex, with the K2P divergence from A. 

lockhartensis ranging from 12.0–12.9% depending on the species; and as expected, the K2P 

distance from A. muralug was even greater: 12.7–14.4%. These figures provide very strong 

support for recognition of both those species and the recognition of a separate species-complex.  

However, interspecific genetic divergences between species within the main A. angustifrons 

clade was relatively small, with a K2P distance ranging from 0.8–2.3%, with the smallest 

difference being between the two neighbouring mainland Cape York species, A. podenzanae 

from the Jacky Jacky Catchment and A. angustifrons sensu stricto from the Jardine Catchment 

(K2P distance only 0.8%). Despite this low apparent divergence, there are a suite of robust 

morphological characters that support the recognition of these two species, as well as the other 

species in the complex. The low interspecific divergence values within the A. angustifrons 

species-complex is presumably the result of their recent divergence since the early Pleistocene 

(Davie & Gopurenko, 2010).  

 

Interspecific K2P divergences within the Austrothelphusa angustifrons species-complex are 

generally similar in degree to those of a number of other freshwater crab studies, Shy et al. 

(2014) quote mean K2P distances varying from 1.48% to 2.26% separating closely related 

Geothelphusa species (Potamidae), e.g., 1.48%–1.99% between G. marginata Naruse, Shokita & 

Shy, 2004, and G. fulva Naruse, Shokita & Shy, 2004; 1.65%–1.98% distance among G. 

makatao Shih & Shy, 2009, G. shernshan Chen, Cheng & Shy, 2005, and G. pingtung Tan & 

Liu, 1998; 2.26% between G. cilan Shy, Shih & Mao, 2014, and G. monticola Shy, Ng & Yu, 

1994. Similarly, Do et al. (2016) recorded 2.83% between G. candidiensis Bott, 1967, and G. 

olea Shy, Ng & Yu, 1994. Other studies have also found somewhat higher interspecific 

divergences within Geothelphusa Stimpson, 1858, e.g., Shih et al. (2011a) recorded 3.17% 

between G. tali Shy, Ng & Yu, 1994 and G. minei Shy & Ng, 1998; while Shih et al. (2014) 

found 4.34% divergence between G. cilan Shy, Shih & Mao, 2014 and G. takuan Shy, Ng & Yu, 

1994. Similarly, in other genera such Nanhaipotamon Bott, 1968, Shih et al. (2011b) found 
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2.17% between N. nanriense Dai, 1997 and N. dongyinense Shih, G.-X. Chen & L.-M. Wang, 

2005, and in Longpotamon Shih, C. Huang & Ng, 2016, Zheng et al. (2006) found 1.8% between 

the subspecies Longpotamon yangtsekiense shanxianense (Dai & G. X. Chen, 1981)  and 

Longpotamon yangtsekiense tongbaiense (Dai & G. X. Chen, 1981) [perhaps more appropriately 

considered species within an L. yangtsekiense species-complex).  

 

Intraspecific CO1 K2P divergences (Table 5.3) ranging from only 0.1–0.3% across all the 

species of the Austrothelphusa angustifrons species-complex are much lower than the observed 

interspecific divergences. These values are slightly higher than those estimated for some 

potamids, e.g., Geothelphusa cilan, Geothelphusa monticola and Geothelphusa takuan (0.06, 

0.13 and 0.22 respectively) by Shih et al. (2014). In contrast, Naser et al. (2018) found much 

higher intraspecific within-catchment variation of up to 1.9% for the northern Australian 

Austrothelphusa wasselli species-complex, but with 5–6% interspecific divergences occurring 

between catchments. This is perhaps explained by different more complex evolutionary pressures 

operating within a greater range of mainland climatic conditions, more diverse ecological niches, 

and a range of different sized river catchment settings with variable inter-catchment isolation. All 

these factors could lead to the observed greater diversity of subclades/species-complexes within 

Austrothelphusa sensu lato (Davie & Gopurenko, 2010).  

 

The three closely related species Austothelphusa dauan sp. nov., A. mabuiag sp. nov. and A. moa 

sp. nov., showed an interesting anomaly in that some of their K2P 16s divergence values were 

slightly higher than those for CO1: e.g, samples of A. moa differed from the A. dauan by 1.7–

1.9% (16s) versus 0.6–1.9% (CO1); and A. dauan differed from A. mabuiag by 1.0% (16s) 

versus 0.6% (CO1). The divergence values of A. moa from A. mabuiag were more to be expected 

however still showed a relatively small difference with some samples overlapping, e.g., 1.0–

1.2% (16s) versus 1.2–2.5% (CO1).  

 

COI is normally considered faster than 16s, but has been found to have higher sequence 

divergence than other genes (Patwardhan et al., 2014). It would therefore appear that these two 

genes are evolving at different rates among the samples tested. 16s is generally used as a good 

measure for overall genetic relatedness because the rate of neutral mutation accumulation at 16s 
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is expected to be lower than at COI, however, the ribosomal sequences are also proven to be 

subject to the forces of concerted evolution (likely due to highly repetitive regions) and may on 

occasion provide inflated measures of relatedness; occasionally hypervariable loop regions in 

16s can cause some local increases in pairwise distances among closely related species 

(Eickbush & Eickbush, 2007). However, in the present case, the magnitude of sequence 

differences is generally low, indicating that they are shallow, and generally correspond to less 

than 5 base differences. Such a paucicity of variable sites in the pairwise comparisons can also 

bias against the expected pattern between the two genes. A partial misalignment of an indel 

region can also inflate pairwise distances, but there is no obvious misalignment relative to others 

in the current analysis. 

 

Finally, a nuclear encoded pseudogene of COI would downwardly bias perceived mutation rates 

if present among a section of sequences. However the chromatograms were free of heterozygous 

peaks, which is non-supportive of pseudogene presence, and nor was there any evidence of COI 

indels or reading frame shift which would have been an instant identifier of pseudogene 

presence. As a final check EMBOSS-Transeq (http://www.ebi.ac.uk/emboss/ transeq/); was used 

to check for stop codons which were not detected. Most importantly specimens were all 

congruently placed into clades at independent trees for COI and 16s, so it seems safe to assume 

that the slightly larger values for 16s K2P values are of no functional significance. 

 

No haplotypes were shared between four of the putative species in the Austrothelphusa 

angustifrons species-complex, but A. dauan and A. mabuiag did share one haplotype despite 

being morphologically separable. The general lack of shared haplotypes between these 

phylogroups in the A. angustifrons species-complex indicates an absence of gene flow, and thus 

is additional evidence of reproductive isolation between these putative species. While a larger 

number of samples from a broader geographic range would be useful as part of a broader 

investigation of population genetic structure, it is evident at least for A. angustifrons sensu stricto 

and A. muralug that there is some intraspecific haplotype structuring (Fig. 8). Within the 

Austrothelphusa muralug species-complex, A. muralug specimens from the Quarry site on Horn 

Island share haplotypes with those from Prince of Wales Island.  
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Closely related species may share haplotypes. This has been reported in the crab genus Xantho, 

with individuals of the two closely related species X. hydrophilus and X. depressus found in the 

Atlantic/Mediterranean sharing the same COI haplotype (Reuschel & Schubart, 

2006). Similarly, in a study of the Portunus pelagicus species-complex, Lai et al. (2010) found 

that P. pelagicus mt DNA haplotypes were present in 21 of 77 specimens of P. reticulatus, 

despite the fact that all specimens were clearly P. reticulatus in external morphology. In the case 

of such marine crabs, with the capability of larval dispersal over considerable distances, this 

could be due to hybridisation between the two species leading to introgression where the 

mitochondrial genome of one species is introduced to the other. However in the present case 

there can be no possibility of a hybridisation zone, because these freshwater gecarcinucid crabs 

lack larval dispersal and the adults are confined to islands or separate mainland river drainage 

catchments. It would seem therefore that the best explanation for a shared haplotype must be that 

A. dauan and A. mabuiag were separated sufficiently recently, that there has been incomplete 

lineage sorting. Indeed, the phylogram generated for the entire regional group of species (Fig. 

3.5) shows that A. dauan and A. mabuiag are the most recently diverged species, with separation 

as little as 600,000 years ago. It is perhaps also possible that past Recent vicariant events 

including land connections during times of sea-level drop, may have allowed occasional 

population migrations and hybridisation between these two species, leading to the observed 

shared haplotype. 

 

Haplotype sharing within Austrothelphusa muralug is suggestive of possible translocation of 

crabs from the Prince of Wales Island to the large artificial water body formed at the Quarry on 

Horn Island. This is suggested because A. waiben is apparently the otherwise indigenous species 

found elsewhere on Horn Island. 

 

The PTP model is widely used in species delimitation studies (Esmaeili-Rineh et al., 2015; Delić 

et al., 2017; Katouzian et al., 2016; Vitecek et al., 2017). Use of this method supports our 

morphological and phylogenetic approaches by confirming the presence of six putative species in 

the Austrothelphusa angustifrons species-complex. The presence of these species was also 

further supported using the Automatic Barcode Gap Discovery (ABGD) approach. The 
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usefulness of using both these methods to support morphological and phylogenetic trees has been 

demonstrated by Larson et al. (2016).  
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CHAPTER 6 

Morphological investigations into freshwater crabs of the Austrothelphusa angustifrons 

species-complex (sensu lato) from Cape York and the Torres Strait (Crustacea: Decapoda: 

Gecarcinucidae) 

Abstract 

DNA analyses of two mitochondrial genes (16s and the barcoding portion of COI) show that 

crabs identified as Austrothelphusa angustifrons (A. Milne-Edwards, 1869) from northern Cape 

York and the islands of the Torres Strait belong to two major clades that appear to represent 

separate vicariant speciation events (see chapter 5). A large A. angustifrons species-group 

includes seven species found from Cape York through the Torres Strait islands and into southern 

New Guinea. The type of A. angustifrons is redescribed, and A. podenzanae (Colosi, 1919) is 

resurrected from its synonymy. The other five species are described as new. The second, 

Austrothelphusa muralug sp. nov. species-group, contains two new species, one co-occurring on  

Prince of Wales and Horn Island, Torres Strait, and one from the Lockhart River Catchment on 

north-eastern Cape York. Morphological characters reinforce the genetic separation of the two 

major species-groups/clades, and in particular the shape of the apical margin of the male second 

gonopod is informative. Within each clade the genetic species differences are reflected in several 

consistent morphological characters including differences in the degree of carapace region 

differentiation, epibranchial tooth prominence, the degree of carapace granulation and striation, 

colour and colour pattern variation (where recorded), walking leg proportions, abdominal shape 

and proportions, and G1 shape. 

Key words: Austrothelphusa angustifrons, Morphological characters, Cape York ,Torres Strait 

islands and southern New Guinea 

 

6.1 Introduction 

The present study is part of a larger work currently under way with Peter Davie, of the 

Queensland Museum, to investigate cryptic speciation within Austrothelphusa. The present focus 

is on a group of putative species related to A. angustifrons (hereinafter referred to as the A. 

angustifrons species-complex or A. angustifrons sensu lato). Unfortunately, there is a 
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considerable amount of confusion as to the identity of A. angustifrons sensu stricto. Bishop 

(1963) redescribed A. angustifrons based on specimens from two separate localities, Piara, 

Somerset, Cape York and Moa Island, Torres Strait, without recourse to examining the type 

specimen in the Museum nationale d’Histoire naturelle, in Paris (MNHN). A. angustifrons is 

redescribed here, based on an examination of the female holotype and modern collections from 

Cape York. Genetic data (Chapter 5) is also presented from two mitochondrial genes (16s and 

the barcoding region of COI), that support earlier indications that the A. angustifrons clade is 

monophyletic and sister to the other main clade of Australian Austrothelphusa, but also it is 

shown that it is, itself, split into two deep clades or species-groups. A diagnosis of the principle 

characters of each species-complex is presented below.  

 

 

6.2 Materials and methods 

 

6.2.3 Morphological methods 

This study is based on preserved crab specimens deposited in the collections of the Queensland 

Museum, Brisbane, Queensland, Australia (QM) and are listed in Table 1. The descriptive format 

used herein follows that of Naser et al. (2018). Major localities and mainland river catchment 

boundaries are shown in Fig. 5.1 (Chapter 5). Measurements, in millimeters (mm) were made 

using digital vernier calipers, or with the use of a graticule microscope eyepiece. Terminology 

used follows Davie et al. (2015). The morphology of the fifth pereiopod has proven to be useful 

in separating species of Austrothelphusa, so within the descriptions only a detailed description of 

P5 is provided as a surrogate for the other walking legs. 

 

Abbreviations: G1, G2, male first and second gonopods; CW, carapace width; CL, carapace 

length; P5, fifth pereiopod (= fourth ambulatory leg); Qld, Queensland; R., River; s, second. Ck 

= Creek.  

6.3 Taxonomy 

 

Gecarcinucidae Rathbun, 1904 
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Austrothelphusa Bott, 1969 

 

Holthuisana (Austrothelphusa) Bott, 1969: 363.  

Type species: Thelphusa transversa von Martens, 1868, by original designation; gender 

feminine); Austrothelphusa raised to generic status by Davie (2002: 375, 377). 

 

Austrothelphusa angustifrons species-complex 

 

Diagnosis. Carapace broadly oval and convex; hepatic and branchial regions moderately to 

obviously inflated; surface medially punctate; regions mostly relatively well defined; cervical 

grooves usually relatively deep, wide; gastro-cardiac (H-shaped) grooves ranging from deep and 

conspicuous to shallow and relatively poorly defined; postfrontal and postorbital regions 

demarcated by broad, sunken transverse sulcus, commencing behind orbit at anterolateral notch, 

becoming shallower across frontal regions; lobes on epigastric region variable from moderately 

strongly developed to low, smooth; anterior margin of hepatic region varying from obvious 

convex raised crest through to simply smooth low lobe; hepatic and anterior branchial surfaces 

typically with a series of obvious oblique striations. Frontal margin typically bilobed but medial 

concavity from very slight to obvious. Exorbital angle bluntly pointed; anterolateral margins 

smoothly cristate, evenly convex, with one distinct, but always small epibranchial tooth; lateral 

margin of exorbital tooth angled inward, not evenly following curve of anterolateral margin. 

Posterolateral margins strongly converging towards posterior carapace margin; marked by low 

oblique crest posteriorly, but otherwise broadly rounded and ill-defined. Polex of large chela 

obviously deflexed lower than bottom of palm. Male pleon somite 6 width subequal or only a 

little more than length (c. 1.0–1.1 times). G1 broad and convex over basal third, or relatively 

evenly tapering from base to tip; distally curved to a greater or lesser degree; subdistal lobe 

present on inner lateral margin. G2 with distal flagellum long and thin, evenly tapering to tip 

(lacking a pre-apical triangular protuberance). 
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Remarks.  

 The A. angustifrons/A. muralug species clade can be distinguished from other species-

complexes in Austrothelphusa by the following morphological characters: 

1) anterolateral regions of the carapace have distinct striations; 2) postorbital and epigastric 

crests are well-developed; 3) telson length distinctly greater than its basal width. 

 

The genetic analyses (Chapter 5) of the Austrothelphusa angustifrons group sensu lato 

show a basal division that separates two new species from the rest of the A. angustifrons 

complex (Chapter 5, Figs. 5.2–5.9). This is especially interesting because there is a significant 

geographical separation between these two new species, with one being insular (A. muralug sp. 

nov.), and the other (A. lockhartensis sp. nov.) occuring some distance away on the north-east of 

Cape York.  

Nevertheless there are a number of morphological characters (see Table 1 and figure 

references therein) that also support the genetically derived concept of two groupings within the 

A. angustifrons species-complex representing an earlier separate diversification. The seven 

species of the A. angustifrons species-complex can be distinguished from the two species here 

recognised in the A. muralug sp. nov. species-complex by the following characters:  

1) Obvious transverse postfrontal/ postorbital sulcus present (versus a shallow transverse 

depression). 

2) Moderately swollen anterolateral hepatic and branchial regions with obvious oblique striations 

(versus striations low and indistinct). 

3) Epigastric regions typically well developed and separated by median groove (versus low and 

poorly defined). 

4) Gastro-cardiac regions typically well-defined (versus shallow and relatively poorly defined).  

5) Epibranchial tooth small but prominent; lateral margin of exorbital tooth angled inward, not 

evenly following curve of anterolateral margin (versus epibranchial tooth very small, and lateral 

margin of exorbital tooth forming a smooth arc with anterolateral margin). 

6) Pleon somite 6 typically appearing longer and narrower (basal width c. 1.0–1.1 times length 

versus c. 1.2 times) 

7) G1 with base typically broadly convex before tapering distally; tip more-or-less curved 

(versus G1 evenly tapering from base and tip straight). 
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8) G2 with distal flagellum long and thin, evenly tapering to tip (versus bearing a pre-apical 

triangular protuberance). 

The genetic results also show that Austrothelphusa angustifrons, A podenzanae and A. 

waiben sp. nov. clade together and are thus most closely related within the A. angustifrons 

species-complex. The former pair occur in adjacent catchments on at the tip of Cape York and A. 

waiben sp. nov. is found on two islands closely adjacent to the mainland — Horn and Thursday 

Islands. Table 1 gives a comparison of the principle morphological characters that can be useful 

in separating the species within and between the two species-complexes recognised here.  

All species within the Austrothelphusa angustifrons species-complex as defined here, are 

quite similar and can be considered to be quite “pseudocryptic” which is why they have not been 

differentiated before. Only two main characters separate the sub-clades containing the “A. 

angustifrons” group of three from the sub-clade containing A. moreheadensis, A. dauan, A. 

mabuiag and A. moa.  

The “angustifrons” group/sub-clade have: 1) the hepatic and branchial regions only 

moderately inflated/swollen (versus more strongly and obviously inflated); and, 2) the G1 is 

broad over its basal third to half, with the outer margin being broadly convex, and the medial 

outer margin shallowly concave to straight, but lacking a short, low, medial convexity (versus 

the outer margin typically relatively straight (except convex in A. moa) and more evenly tapering 

towards tip, except for the presence of a short median convexity on the outer margin of all four 

species). 

 

 

Austrothelphusa angustifrons (A. Milne-Edwards, 1869) 

 (Figs 1–5, 6A, 7A, 8A, 9A) 

 

Thelphusa angustifrons A. Milne-Edwards, 1869: 171; de Man, 1892: 242; Ortmann, 1897: 312. 

Potamon angustifrons de Man, 1898: 435 (list); 1899: 139 (list). 

Potamon (Geothelphusa) angustifrons — Doflein, 1900: 142 [no description; a male and female 

from “Cap York”, but identity needs confirmation]. 

Potamon (Potamon) angustifrons — Rathbun, 1904: 232 (key), 307–308, pl. 13, fig. 6. 

Geothelphusa angustifrons — McCulloch, 1917: 232 [in key]. 
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Not: 

Paratelphusa (Barytelphusa) angustifrons — Riek, 1951: 356–357, fig. 7a–c [= A. podenzanae 

Colosi, 1919]. 

Parathelphusa angustifrons — Bishop,1963: 232, figs 1F, 2C, pl. 2 fig. 2. [= A. podenzanae 

Colosi, 1919, in part, and A. moasp. nov., in part]. 

Holthuisana (Austrothelphusa) angustifrons — Bott, 1970, 10, 12, 92–93, pl. 13, fig. 51–53, pl. 

28, fig. 55. [a mix of species; specimens from “north Australia” not photographed in 

sufficient detail for a definite determination, but definitely not A. angustifrons, sensu 

stricto]. 

Telphusa angustifrons — Bürger, 1894: 3, pl. 1, fig. 1 [not determined, but male pleon most 

similar to A. mabuiag sp. nov.]. 

 

Material Examined. HOLOTYPE: MNHN-B3791 (dry), immature female (20.5×15.9 mm), 

Cape York, Queensland.  

OTHER MATERIAL: QM-W15515, male (36.8×27.6 mm), Lockerbie Scrub, tip of Cape York, 

Jardine Catchment, G. Wood, Feb. 1988; QM-W3178, 2 females (36.0×28.0,17.6×13.2 mm), 

Lockerbie Scrub, Cape York, G.B. Monteith, 6/09/1969; QM-W5435, 2 males (18.4×15.0, 

11.1×8.6 mm), 1 female (11.0×8.5 mm), Lockerbie, 12 miles SW of Somerset, Cape York, G.J. 

Ingram, 26/11/1975; QM-W3177, female (36.4×28.0 mm), Lockerbie Scrub, Cape York, G.B. 

Monteith, 6–10/06/1969; QM-W16752, male (19.8×15.6 mm) (Fig. 5F), female (16.0×13.0 mm), 

Laradeenya Ck, Cape York, Jardine Catchment; QM-W52148, 2 males (24.2×18.4, 20.6×15.5 

mm) (Fig. 5A–D), Creek crossing, Pajinka Rd, Cape York, R.B. McCormack & P. Van der Werf, 

15/08/2010; QM-W52149, male (22.7×17.7 mm), Creek crossing, Pajinka Rd, Cape York, R.B. 

McCormack & P. Van der Werf, 13/08/2010; QM-W52071, female (12.7×9.6 mm), Creek 

crossing, road to Pajinka, N. of Bamaga, Cape York, R.B. McCormack & P. Van der Werf, 

13/08/2010; QM-W52072, female (13.1×10.3 mm), same data as QM-W52071; QM-W52146, 

male (13.0×10.2 mm), Creek crossing, road to Punsand Bay, Cape York, R.B. McCormack & P. 

Van der Werf, 12/08/2010; QM-W52147, female (14.2×11.1 mm), same data as QM-W52146.  
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Description. Medium size species (maximum CW of present material, male 36.8). 

Carapace transversely oval and longitudinally convex (Fig. 4A), c. 1.29 times broader than long 

(range 1.23–1.33, n = 16); small specimens with less swollen branchial regions so typically a 

little narrower. Front not projecting beyond level of exorbital angles, broadly bilobed, medial 

concavity shallow; confluent with lateral frontal margins but separated by low raised lobe; inner 

supraorbital margin diverging from front at angle of about 45°; orbital cup relatively broad, 

medial part of margin relatively flat; exorbital angle acute. Frontal and orbital margins with 

raised rim. Postfrontal and postorbital regions demarcated by broad, sunken transverse sulcus, 

commencing behind orbit at anterolateral notch, becoming shallower across frontal regions. 

Surface of frontal region transversely wrinkled. Postfrontal (epigastric) lobes moderately well 

developed, bearing numerous short transverse striated crests; separated by deep narrow groove. 

Anterior margin of hepatic region bearing obvious convex raised crest not extending to 

anterolateral carapace margin. Anterolateral margin smoothly cristate, evenly convex, branching 

onto dorsal surface of carapace as a series of rough, broken, short striated ridges; more-or-less 

merging with rounded posterobranchial region; single small epibranchial tooth, obvious, but not 

markedly projecting; separated from exorbital tooth by shallow notch; carapace surface adjacent 

to margin with a number of well-separated but prominent short oblique striae lengthening 

posteriorly (Fig. 1B). Cervical groove relatively deep, wide, clearly separating protogastric and 

branchial regions; gastro-cardiac (H-shaped) grooves deep, well-defined. Gastric regions with 

numerous deep punctations. Branchial regions moderately swollen; laterally bearing a series of 

short well-separated striated ridges becoming short and indistinct posteriorly. Posterolateral 

borders ill-defined, markedly convergent posteriorly. 

Ischium of third maxilliped (Fig. 3B, 6A) rectangular, about 1.72 times longer than 

broad, with relatively deep inner longitudinal sulcus. Merus subquadrate about 1.15 times 

broader than long. 

Chelipeds heteromorphic; adult male chelipeds more developed and robust than those of 

female; merus short, stout, surface rugose with distinct subdistal tubercles on dorsal margin; 

carpus with strong, subdistal spine on inner margin (Fig. 3A); palm of larger chela markedly 

swollen in large crabs, smooth, moderately punctate; dactyl arched, leaving wide basal gape with 

fixed finger; cutting margin of dactyl with slightly larger more prominent medial tooth, proximal 

half armed with 5–6 small rounded, discretely spaced teeth, distal half with a series of low, 
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small, conjoined teeth; polex armed with row of about 4 prominent larger teeth forming a raised 

shelf over proximal quarter, numerous distal teeth low, and somewhat cristate; both chelae with 

finger tips blunt, weakly recurved. 

Walking legs moderately long. P5 (Fig. 7A): merus with anterior and posterior borders 

diverging distally, relatively straight, 3.30 times longer than wide; propodus short, anterior 

border only weakly convex, 2.17 times longer than wide; dactylus short, slightly longer than 

propodus (1.24 times). 

Male pleon (Figs 2B, 8A) narrowing quickly from 3
rd

 to 5
th

 somites; telson tongue-

shaped, apically rounded, length 1.1 times basal width. Somite 6 subrectangular (proximal width 

1.04 times distal width), c. 1.05 times longer than wide. Somite 5 with lateral margins tapering at 

about 66° (proximal width 1.56 times distal width), straight, c. 2.4 times wider at base than long. 

Somite 4 strongly tapering (proximal width 1.65 times distal width), c. 4.7 times wider at base 

than long. Somites 2 and 3 broad, with lateral margins evenly rounded, longitudinally narrow. 

G1 (Fig. 9A) short, broad basally, evenly tapering over distal half; distinctly curved 

inwards apically. Outer lateral margin (in sternal view) weakly concave through medial third 

before becoming convex distally towards tip. Inner lateral margin with low but distinct subdistal 

lobe. Tip truncate, broad; round terminal opening. Some sparse long simple setae along inner 

margin towards tip. G2 with distal flagellum long and thin, evenly tapering to tip.  

Females. Adult female similar to male. Pleon ovate, covering most of sternum (Fig. 4B); 

vulvae on anterior half of sternite 6, large, rounded, without distinct operculum (Fig. 4C). 

Colour. Dorsal surfaces of carapace, chelipeds, and legs of adult live crabs yellowish 

brown through to dark orange; anterior half of carapace with an even coloured dark chocolate 

patch extending across the epigastric, protogastric, anterior half of mesogastric, and inner portion 

of hepatic and anterior branchial regions. Ventral surfaces pale yellow to gray. Frontal face of 

chelae darker orange over superior surfaces, becoming pale yellow ventrally; tips of fingers pale 

(Fig. 5D). Smaller male was predominantly purplish gray dorsally becoming mottled laterally 

and posteriorly, and darker mottling on chelipeds and legs becoming pale yellowish on distal 

segments (Fig. 5F). 

 

Distribution and ecology. Only known from Jardine catchment, Cape York (Chapter 5, 

Fig. 5.1). No specific notes on their ecology are available. 
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Remarks. A. Milne-Edwards (1869) described A. angustifrons based on an immature 

female (20.5 mm c.b.) collected from an unspecified locality on Cape York, and provided only a 

brief morphological description. Photographs (Fig. 1A–E) of the holotype, were compared with 

similar sized, but slightly smaller females (17.6 and 16.0 mm c.b.) and a male (19.8 mm c.b), 

from Lockerbie Scrub, near the tip of Cape York. Some minor differences were noted, such as 

the propodus of the holotype appearing a little longer, and the frontal margin of the carapace a 

little straighter than the other females, though very similar to the small male. These characters 

were within the limits of variation shown across the wider range of specimens examined. Smaller 

crabs are typically less swollen and with much less inflated branchial regions. It also appears that 

the smaller crabs have more prominent carapace striations, whereas the larger crabs become 

relatively smoother. In general, despite the holotype being a dry, immature female, we are 

confident that it is conspecific with the present material from the Jardine Catchment on Cape 

York. 

De Man (1892: 241) re-examined the holotype and provided the following 

measurements: carapace length 16.5 mm, carapace width 20.5 mm, distance between the external 

orbital angles 13.7 mm, breadth of front 4.5 mm. The carapace width agrees precisely with our 

measurement, but our length was slightly less at 15.9 mm, but this could be simply attributable to 

minor error, or from taking the measurement across the frontal lobes rather than from the 

depression between the lobes as we did or some distortion of the sample through time. 

Conversely, Rathbun (1904: 307) also measured the holotype and her measurements were also 

very similar but slightly varying, viz. c.l., 16.5, c.w., 20.7, distance between the external orbital 

angles 14.0 mm, breadth of front 5.5 mm. 

Bürger (1894) reported three males of Thelphusa angustifrons from Cape York present in 

the Göttingen Zoological Museum, however only two specimens of “A. angustifrons” were 

transferred to the Senkenberg Museum, Frankfurt, with the rest of the Göttingen collection. 

These were examined by Peter Davie during a visit to the Senckenberg in 2008. Only one 

specimen is a male, and one is a female; these were purchased from a ship’s Captain Pöhl in 

1889, so are presumably the same specimens reported by Bürger in 1894 (ZMG-706, male 23.0 x 

17.0mm; female 24.2 x 18.2mm). However neither of the surviving specimens agree with the 

measurements given by Bürger, viz. c.b. 16.5 mm, c.l. 14.0 mm; breadth of front 5 mm; breadth 
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between exorbital angles 12 mm. [cb:cw = 1.18; 1.35; 1.32]. Bürger (1894: 3, pl. 1, fig. 1) 

described the male pleon as narrowing strongly forward, with somite 6 “probably notionally 

wider than long”, Somite 6 on A. angustifrons is slightly longer than wide, though in A. 

podenzanae it is a slightly wider at the base than long. However, partially overlaying Bürger’s 

figure with that of A. muralug sp. nov. provided here, shows an almost perfect match (Fig. 26). 

We therefore suggest that Bürger’s samples were probably mislabelled as “Cape York”, and his 

record most likely refers to A. muralug from the nearby Prince of Wales Island. 

Bishop (1963: 232) recorded, described, and figured what he considered to be A. 

angustifrons. Unfortunately none of the material he examined can be considered to belong to this 

species according to the present results. His unfigured specimens from Moa Island should be A. 

moa sp. nov., which is the indigenous species to that island, and the samples from Somerset that 

he described and figured agree well with A. podenzanae as here resurrected. 

Within the A. angustifrons subclade (see earlier genetic discussion, and Chapters 3 and 

4), the three species can be separated on a combination of individual characters (see Table 1). 

The most useful of these characters are related to the proportions of the male pleon and the 

individual structure of the G1. Colour and pattern of mature adults is also likely to prove useful 

but there is still not a full set of live colour photos to properly assess the level of potential 

individual variation. A. angustifrons, A podenzanae and A. waiben sp. nov. can be separated by 

the following characters. 

1) Carapace postfrontal (epigastric) lobes become progressively less developed and 

smoother between the three species: in A. angustifrons they are moderately well developed, and 

bare numerous short transverse striated crests; in A. podenzanae they are also moderately 

developed but smooth; while in A. waiben they are poorly developed and smooth. 

2) The anterior margin of the hepatic region shows similar progressive changes. In A. 

angustifrons there is an obvious convex raised crest arising adjacent to base of epibranchial 

tooth; in A. podenzanae this is reduced to a short, low, straight, blunt crest; while in A. waiben a 

discrete crest is lacking, and only a smooth low lobe is present. 

3) G1(compare Figs 9A–C): apex is more recurved in A. angustifrons, whereas it is 

relatively straighter in A. podenzanae, and even straighter and narrower in A. waiben; also the 

convex subdistal lobe on the inner face continues almost to the tip in the former two species, but 
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stops well-short of the tip in A. waiben such that the apex appears more tubular; finally A. 

waiben is wider basally and the lateral convexity is restricted to the basal third the basal. 

4) Male pleon (compare Figs 8A–C): telson a little more elongate length to basal width 

1.1 versus 1.04 and 1.0 in A. podenzanae and A. waiben respectively. Somite 6 is relatively wider 

in A. podenzanae than the other two species (width/length ratio 1.14 versus 1.05 and 1.08); and 

somite 6 is wider basally in A. podenzanae and A. waiben (ratio of proximal width to distal width 

ratio in A. angustifrons 1.04 versus 1.15 and 1.21 in other two species). Somite 5 is progressively 

wider than long in the three species (c. 2.4, 2.5, 2.6 respectively), while margins are slightly 

more strongly tapering in A.podenzanae (proximal width to distal width ratio 1.49 versus 1.56 

and 1.60 A. angustifrons and A waiben respectively). Somite 4 in A. podenzanae is relatively 

narrower than the other two species width 4.25 times length versus c. 4.7 in the other two 

species; and as a consequence the lateral margins are a little less tapering (proximal width to 

distal width ratio 1.54 time wider versus 1.65 and 1.68). 

5) The merus of the third maxilliped (compare Figs 7A–C) is a little more wider than 

long in A. podenzanae 1.24 versus 1.15 and 1.11 in the other two species). 

6) P5 merus (compare Figs 6A–C) is relatively narrower in A. angustifrons becoming 

progressively broader in the other two species (length to width ratio 3.3 versus 3.16 and 3.08). 
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Figure 6. 1 Austrothelphusa angustifrons (A. Milne-Edwards, 1869). Holotype (MNHN-B3791), 

immature female (20.5×15.9 mm), Cape York, Queensland. A, dorsal view; B, close-up of 

carapace; C, frontal view showing pterygostome; D, ventral view; E, general frontal view 

showing frontal face of claws. Photographs courtesy of P.J.F. Davie. 
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Figure 6. 2 Austrothelphusa angustifrons (A. Milne-Edwards, 1869. QM-W15515, male 

(36.8×27.6 mm), Lockerbie Scrub, Cape York. A, dorsal view; B, ventral view. 
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Figure 6. 3 Austrothelphusa angustifrons (A. Milne-Edwards, 1869). QM-W15515, male 

(36.8×27.6 mm), Lockerbie Scrub, Cape York. A, general frontal view showing frontal face of 

claws; B, pterygostome, third maxillipeds, epistome, antennules and frontal border. 

 

 

 

 

 



Chapter 6 

132 
 

 

 

 

Figure 6. 4  Austrothelphusa angustifrons (A. Milne-Edwards, 1869). QM-W3178, female 

(36.0×28.0 mm), Lockerbie Scrub, Cape York. A, dorsal view; B, ventral view; C, sternum 

showing vulvae. 
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Figure 6. 5  Austrothelphusa angustifrons (A. Milne-Edwards, 1869). A–C, QM-W52148, male, 

N. of Bamaga, Cape York (photos courtesy Paul Van der Werf); D, E, male, N. of Bamaga, Cape 

York, (photos courtesy R.B. McCormack); F, QM-W16752, Laradeenya Ck, Cape York (photos 

courtesy Queensland Museum). 
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Figure 6. 6 Third maxillipeds for species related to Austrothelphusa angustifrons. A, A. 

angustifrons (A. Milne-Edwards, 1869); B, A. podenzanae (Colosi, 1919); C, A. waiben sp. nov.; 

D, A. moreheadensis sp. nov.; E, A. dauan sp. nov.; F, A. mabuiag sp. nov.; G, A. moa sp. nov.; 

H, A. muralug sp. nov.; I, A. lockhartensis sp. nov. Scale lines = 5 mm. 
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Figure 6. 7 Fourth pereiopod for species related to Austrothelphusa angustifrons. A, A. 

angustifrons (A. Milne-Edwards, 1869); B, A. podenzanae (Colosi, 1919); C, A. waiben sp. nov.; 

D, A. moreheadensis sp. nov.; E, A. dauan sp. nov.; F, A. mabuiag sp. nov.; G, A. moa sp. nov.; 

H, A. muralug sp. nov.; I, A. lockhartensis sp. nov. Scale lines = 5 mm. 
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Figure 6. 8 Male pleons for species related to Austrothelphusa angustifrons. A, A. angustifrons 

(A. Milne-Edwards, 1869); B, A. podenzanae (Colosi, 1919); C, A. waiben sp. nov.; D, A. 

moreheadensis sp. nov.; E, A. dauan sp. nov.; F, A. mabuiag sp. nov.; G, A. moa sp. nov.; H, A. 

muralug sp. nov.; I, A. lockhartensis sp. nov. Scale lines = 10 mm. 
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Figure 6. 9 Male first gonopods for species related to Austrothelphusa angustifrons: whole view 

and enlargement of apical portion. A, A. angustifrons (A. Milne-Edwards, 1869); B, A. 

podenzanae (Colosi, 1919); C, A. waiben sp. nov.; D, A. moreheadensis sp. nov.; E, A. dauan sp. 

nov.; F, A. mabuiag sp. nov.; G, A. moa sp. nov.; H, A. muralug sp. nov.; I, A. lockhartensis sp. 

nov. Scale lines = 1 mm. 
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Figure 6. 10 Male second gonopods for selected species related to Austrothelphusa angustifrons. 

A, A. waiben sp. nov.; B, A. moreheadensis sp. nov.; C, A. dauan sp. nov.; D, A. mabuiag sp. 

nov.; E, A. muralug sp. nov.; F, A. lockhartensis sp. nov. Note the pre-apical triangular 

protuberance on A. muralug and A. lockhartensis. Scales as indicated. 
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Austrothelphusa podenzanae (Colosi, 1919) 

(Figs 6B, 7B, 8B, 9B, 11–14) 

 

Paratelphusa (Liotelphusa) podenzanae Colosi, 1919: 54–58, fig. 5a, b. 

Paratelphusa (Barytelphusa) angustifrons — Riek, 1951: 356–357, fig. 7a–c. 

Parathelphusa angustifrons — Bishop,1963: 232, figs 1F, 2C, pl. 2 fig. 2 [in part, specimens 

from Piara, Somerset]. 

 

Material Examined. HOLOTYPE: MZUF-M.849/1895, male (28.1×21.7 mm), Cape York, 

Giovanni Podenzana. OTHER MATERIAL: QM-W52137, male (30.3×23.0 mm), Creek 

crossing, road to Captain Billy Landing, Jacky Jacky Catchment, Cape York, dug from burrow, 

R.B. McCormack & P. Van der Werf, 12.8.2010. QM-W52138, male (13.5×10.5 mm), QM-

W52141, male (25.8×20.5 mm), QM-W52139, female (17.0×13.5 mm), same data as QM-

W52137.  

 

Description. Medium size species (maximum CW of present material 30.0 mm). Carapace 

transversely oval and longitudinally convex (Fig. 11A, B; 13A), c. 1.28 (range 1.26–1.32, n = 6), 

broader than long; smaller crabs becoming relatively narrower as branchial regions less inflated. 

Front not projecting beyond level of exorbital angles, broadly bilobed with medial concavity 

weak; confluent with lateral frontal margins but separated by low raised lobe; inner supraorbital 

margin diverging from front at angle of about 45°; orbital cup relatively broad, medial part of 

margin relatively flat; exorbital angle acute. Frontal and orbital margins with raised rim. 

Postfrontal and postorbital regions demarcated by broad, sunken transverse sulcus, commencing 

behind orbit at anterolateral notch, becoming shallower across frontal regions; sulcus can 

become shallower and less obvious in large specimens. Surface of frontal region mostly smooth, 

punctate. Postfrontal (epigastric) lobes moderately developed, smooth, punctate; separated by 

distinct smooth groove. Anterior margin of hepatic region bearing short, low, straight, blunt crest 

arising adjacent to base of epibranchial tooth. Single obvious small, pointed epibranchial tooth, 

occasionally effaced on one side; separated from exorbital tooth by shallow v-shaped notch; 

anterolateral margin cristate, evenly convex, branching onto branchial surface of carapace as 

series of marked, well-spaced, striated ridges; more-or-less merging with rounded 
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posterobranchial region. Cervical groove relatively deep, wide, clearly separating protogastric 

and branchial regions; gastro-cardiac (H-shaped) grooves shallow but moderately well-defined. 

Gastric regions smooth, punctate. Branchial regions moderately swollen; laterally with series of 

short striated ridges becoming short and indistinct posteriorly. Carapace markedly convergent 

posteriorly; posterobranchial margins may be marked by low oblique crest posteriorly, but 

otherwise broadly rounded and ill-defined. 

Ischium of third maxilliped (Figs 6B; 13C) rectangular, about 1.68 times longer than 

broad, with relatively deep inner longitudinal sulcus. Merus subquadrate about 1.24 times 

broader than long. 

Chelipeds (Figs 12, A, B; 13A, D) unequal, heteromorphic; adult male chelipeds more 

developed and robust than those of female; outer surface of merus, carpus and palm moderately 

rugose; carpus with strong, subdistal spine on inner margin; palm of larger chela markedly 

swollen in large crabs, smooth, moderately punctate; dactyl straight, leaving only narrow basal 

gape with fixed finger; cutting margin of dactyl with slightly more prominent medial tooth, 

proximal half armed with 5–7 small rounded, discretely spaced teeth, distal half with a series of 

low, small, conjoined teeth; polex armed with more prominent slightly larger teeth at about 

proximal third, numerous distal teeth low, and somewhat cristate; both chelae with finger tips 

bluntly pointed, weakly recurved. 

Walking legs moderately long, P5 (Figs 7B): merus with anterior and posterior borders 

diverging distally, relatively straight, 3.16 times longer than wide; propodus short, anterior 

border only slightly convex, 1.99 times longer than wide; dactylus short, slightly longer than 

propodus (1.4 times). 

Male pleon (Figs 8B, 13B) narrowing quickly from 3
rd

 to 5
th

 somites; telson tongue-

shaped, apically rounded, length c. 1.04 times basal width. Somite 6 subquadrate, lateral margins 

slightly tapering (proximal width 1.15 times distal width), c. 1.14 times wider at base than long. 

Somite 5 with lateral margins strongly tapering (proximal width 1.49 times distal width), c. 2.49 

times wider at base than long. Somite 4 strongly tapering (proximal width 1.68 times distal 

width), c. 4.25 times wider at base than long. Somites 2 and 3 broad, with lateral margins evenly 

rounded, longitudinally narrow. 

G1 (Fig. 9B) short, broad basally, evenly tapering over distal half; distally relatively 

straight, only weakly curved inwards apically. Outer lateral margin (in sternal view) weakly 
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concave through medial third before becoming convex distally towards tip. Inner lateral margin 

with distinct broad sub-distal lobe, extending nearly to tip. Tip truncate, broad; round terminal 

opening. Some sparse long simple setae along inner margin towards tip. G2 with distal flagellum 

long and thin, evenly tapering to tip. 

Female. Only a single immature female is present in the collection and it agrees in 

general with the males; claws are typically smaller and under-developed. 

 

Colour. Unfortunately there are no colour photographs of live specimens available at this 

time. Bishop (1963: 232) reported unpublished collection notes by McCulloch, referring to the 

specimens he collected from near Somerset (Jacky Jacky Catchment), as: "The small ones were 

black, the larger reddish yellow". Preserved material has dorsal surfaces grey to dark green; 

walking legs and claws pale grey; frontal face of chelae pale yellow, upper part of palm and 

dactylus dark brown, pollex dark yellow; tips of fingers dark yellow. Ventral surfaces generally 

dark yellow. 

 

Distribution and ecology. Only known from Jacky Jacky catchment, Cape York 

(Chapter 5, Fig. 5.1). Nothing yet recorded about ecology. 

 

Remarks. The holotype male (MZUF-M.849/1895) was examined and photographed 

(Figs 11, 12) by P. Davie during a visit to the Florence Museum. According to his measurements 

using dial callipers the specimen is 28.1×21.7 mm, however Colosi (1919) provided 

measurements of 28.5×21.6 mm. These minor differences must be attributable to measurement 

techniques or equipment. 

Colosi made a remarkably thorough and detailed description of this species, and while he 

was aware of Rathbun’s revisionary paper, he did not mention the work of A. Milne-Edwards, 

and did not compare his new species with Thelphusa angustifrons or Thelphusa crassa of A. 

Milne-Edwards, 1869. [He compared most directly with Potamon (Geotelphusa) cassiope De 

Man, 1902, from Indonesia (Celebes, Halmahera, Bacan)]. 

The holotype was collected from “Cape York” by Giovanni Podenzana (1864–1943), an 

Italian naturalist, traveller and ethnographer who made extensive collections in Australia and 

New Guinea. The Museo zoologico “La Specola” Università di Firenze (ZMUF) apparently 
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acquired numerous specimens of a variety of taxa at about the same time in the mid-1890s (as 

evidenced by specimens still in their collection from Podenzana), however there are a number of 

temperate Australian species represented that also bear the locality “Cape York” but which is 

impossible (for example, a temperate shore Paragrapsus species). Thus either Podenzana’s 

concept of “Cape York” stretched from north of about Brisbane, or the accuracy of his collection 

localities is suspect. Nevertheless, the holotype agrees well morphologically with the present 

specimens from the Jacky Jacky Catchment to the eastern side of the tip of Cape York, so in this 

case the reported holotype locality must be considered reliable. 

Riek (1951) described and figured Paratelphusa (Barytelphusa) angustifrons but didn’t 

specifically list what specimens he examined. However, his collection was largely based on the 

Australian Museum collection, and the only locality he listed besides the original type, was 

Piara, Somerset, Cape York, (AM-P.4116–22, 2 males and 4 females, collected by A. R. 

McCulloch). This locality is at the northern end of the Jacky Jacky River Catchment, and the 

figure Riek, and later Bishop (1963), provided of the male pleon is also a good match for A. 

podenzanae as defined and figured here (Fig. 14), and thus we consider Riek’s (1951) record to 

belong to A. podenzanae rather than to A. angustifrons. Similarly, Bishop (1963) also examined 

these same specimens from near Somerset, and provided figures (see synonymy). 

The genetic data shows A. podenzanae to be within the same clade as the northern Cape 

York species A. angustifrons and A. waiben from Horn and Thursday Islands. The characters that 

can be used to distinguish A. podenzanae from those two species are fully discussed under the 

Remarks for A. angustifrons and are listed in Table 1. 
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Figure 6. 11  Austrothelphusa podenzanae (Colosi, 1919), holotype (MZUF-M.849/1895), male 

(28.1×21.7 mm), Cape York. A, dorsal view; B, enlargement of right branchial region and orbit; 

C, epistome, antennules and frontal border; D, frontal view. 
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Figure 6. 12  Austrothelphusa podenzanae (Colosi, 1919), holotype (MZUF-M.849/1895), male 

(28.1×21.7 mm), Cape York. A, frontal view of left chela; B, frontal view of right chela; C, 

ventral view of sternum and pleon. 
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Figure 6. 13  Austrothelphusa podenzanae (Colosi, 1919), male (30.3×23.0 mm) road to Captain 

Billy Landing, Cape York (QM-W52137). A, dorsal view; B, ventral view of sternum and pleon; 

C, pterygostome, third maxillipeds, epistome, antennules and frontal border; D, frontal view 

showing chelae. 
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Figure 6. 14 Austrothelphusa podenzanae (Colosi, 1919), A–C, comparison of holotype with 

literature figures of male pleons originally attributed to “A. angustifrons”. A, holotype (original 

figure); B Fig. 7b from Riek (1951); C, Fig. 2C from Bishop (1963). D–F, comparison of 

holotype with figures of frontal views originally attributed to “A. angustifrons”. D, holotype 

photograph; E, Fig. 7c from Riek (1951); F, Fig. 1F (Bishop, 1963). 
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Austrothelphusa waiben sp. nov. 

(Figs 6C, 7C, 8C, 9C, 10A, 15–17) 

 

Material Examined. HOLOTYPE: QM-W25448, male (42.5×32.5 mm), Wasaga Village, 

Ngurupai (= Horn) Island, Torres Strait, G. Hitchcock, 19.3.2000. PARATYPES: QM-W28481, 

3 females (40.1×31.5,12.7×9.7, 9.5×7.2 mm), male (11.2×9.2 mm), Vidgen Ck, Horn Island, 

Torres Strait, M. Finn & G. Hitchcock, 22.7.2007. QM-W10935, 2 males (47.0×34.8, 37.0×28.4 

mm), Waiben (= Thursday) Island, Torres Strait, 8.12.1981; QM-W7785, male (38.9×30.0 mm), 

Waiben (= Thursday) Island, Torres Strait, G. Ingram, 9.07.1974. 

 

Description. Large species (maximum CW of present material, male 42.5). Carapace of mature 

specimens broadly oval and convex (Figs 15A, 16F), c. 1.3 times (range 1.22–1.3, n = 2), 

broader than long. Front not projecting beyond level of exorbital angles, broadly bilobed with 

medial concavity weak; confluent with lateral frontal margins but separated by low raised lobe; 

inner supraorbital margin diverging from front at angle of about 45°; orbital cup relatively broad, 

medial part of margin relatively flat; exorbital tooth bluntly angled. Frontal and orbital margins 

with raised rim. Postfrontal and postorbital regions demarcated by broad, sunken transverse 

sulcus, commencing behind orbit at anterolateral notch, becoming shallower across frontal 

regions; sulcus can become shallower and less obvious in large specimens. Surface of frontal 

region mostly smooth, punctate. Postfrontal (epigastric) lobes low, smooth, punctate; separated 

by distinct smooth shallow groove. Anterior margin of hepatic region lacking a discrete distinct 

crest arising adjacent to base of epibranchial tooth, but with a smooth low lobe in this position. 

Obvious small, pointed epibranchial tooth, separated from exorbital tooth by obvious notch; 

anterolateral margin cristate, evenly convex, branching onto branchial surface of carapace as 

series of marked, well-spaced, striated ridges; more-or-less merging with rounded 

posterobranchial region. Cervical groove relatively deep, wide, clearly separating protogastric 

and branchial regions; gastro-cardiac (H-shaped) grooves shallow but moderately well-defined. 

Gastric regions smooth, punctate. Branchial regions moderately swollen; laterally with series of 

short striated ridges becoming short and indistinct posteriorly. Carapace markedly convergent 

posteriorly; posterobranchial margins may be marked by low oblique crest posteriorly not 

extending to posterior margin, but otherwise broadly rounded and ill-defined. 
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Ischium of third maxilliped (Fig. 6C, 15C) rectangular, about 1.77 times longer than 

broad, with relatively deep inner longitudinal sulcus. Merus subquadrate about 1.11 times 

broader than long. 

Chelipeds (Figs 15A, 16B) unequal, heteromorphic; adult male chelipeds more developed 

and robust than those of female; outer surface of merus, carpus and palm moderately rugose; 

carpus with strong, subdistal spine on inner margin; palm of larger chela markedly swollen in 

large crabs, smooth, moderately punctate; dactyl moderately arched, leaving small basal gape 

with fixed finger; cutting margin of dactyl with slightly larger more prominent medial tooth, 

proximal half armed with 8–9 small rounded, discretely spaced teeth, distal half with a series of 

low, small, conjoined teeth; polex strongly deflexed, armed with row of about 4 prominent larger 

teeth forming a raised shelf over proximal quarter, numerous low unevenly sized distal teeth; 

both chelae with finger tips blunt, weakly recurved. 

Walking legs moderately long, P5 (Figs 7C,16C): merus with anterior and posterior 

borders subparallel, relatively straight, 3.08 times longer than wide; propodus short, anterior 

border only weakly convex, 2.25 times longer than wide; dactylus short, slightly longer than 

propodus (1.20 times). 

Male pleon (Figs 8C, 14, 15B) narrowing quickly from 3
rd

 to 5
th

 somites; telson 

subtriangular, apically rounded, telson length subequal to basal width, tongue-shaped. Somite 6 

subquadrate (proximal width 1.21 times distal width), c. 1.08 times wider at base than long. 

Somite 5 with lateral margins straight (proximal width 1.60 times distal width), c. 2.58 times 

wider at base than long. Somite 4 strongly tapering (proximal width 1.54 times distal width), c. 

4.67 times wider at base than long. Somites 2 and 3 broad, with lateral margins evenly rounded, 

narrow. 

G1 (Figs 9C, 16D, E) broad over proximal third; main narrowing over distal two-thirds; 

weakly curved inward apically. Outer lateral margin (in sternal view) broadly concave through 

medial third. G1 with tip truncate, bluntly rounded, genital opening terminal; subdistal lobe on 

inner lateral margin prominent, but relatively short; well separated from tip. Some sparse long 

simple setae along inner margin towards tip. G2 (Fig. 10A) with distal flagellum long and thin, 

evenly tapering to tip. 
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Females. Adult female closely resembles adult male. Pleon ovate, covering most of 

thoracic sternum (Fig. 16G). Vulvae on anterior half of sternite 6; large, ovate, without distinct 

operculum (Fig. 16H). 

 

Colour. Dorsal surface of carapace of large males (Fig. 17A, B) centrally coloured very 

dark maroon to blackish brown extending in an uneven arc from the medial margin of the orbit 

posteriorly to the hind margin, and anteriorly across the front and inner orbits; except each 

postfrontal lobe topped with pale fawn patch. Lateral branchial and posterolateral regions paler 

brown to more olive posteriorly. Paler colour extending inwards at level of transverse gastro-

cardiac groove which is itself pale orange brown, Upper surfaces of chelipeds and walking legs 

orange-brown; paler cream ventrally. Smaller males and females appear to be uniformly darkly 

covered (Fig. 17C), at least dorsally. 

 

Distribution and ecology. Only known from Horn and Thursday Islands, Torres Strait 

(Chapter 5, Fig. 5.1). Horn Island has relatively flat terrain, but does have seasonal creeks which 

can occasionally sustain small waterholes throughout the year in especially wet years (Fig. 17D). 

The largest of these creeks is Vidgen Creek from where the current specimens were collected. 

According to (Duke et al., 2015: 93–94), “there are currently three artificial permanent 

freshwater waterbodies: a large reservoir several hundred metres long and wide and up to 30 m 

deep at the spillway; [and] an abandoned gold mine quarry and tailings dam ... Both have very 

clear water, especially the quarry site, whilst the tailings dam site has fringing sedges and 

emergent grasses.” 

Like Horn I., Thursday Island also has no natural permanent year-round water bodies, 

though there are seasonal creeks. There are however three artificial freshwater reservoirs, 

consisting of the emergency town water supply, the school irrigation dam, and a 19th century 

dam below Green Hill (Duke et al., 2015: 93–94). The results of our broader study have 

generally shown very high endemicity for each of the Torres Strait islands, so it is somewhat 

unusual to have the same species occurring on two separate islands. Conversely, Horn and 

Thursday Islands are only separated by a very narrow and very shallow channel (around 2 m at 

its deepest), so it may have been possible that there has been natural migration between the 

islands during periods of recent lowered sea level. Indeed, the genetic results show a single 
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mutation step separating the samples from the two islands (Fig. 8). The other possibility is that 

the crab’s presence on both islands is the result of accidental translocation based on the fact that 

Thursday Island’s regular water supply is piped across from the Horn Island reservoir. 

Based on the permanence of the dams that have been constructed, the water table must 

remain relatively close to the surface below the ephemeral creek beds throughout the year. The 

crabs may thus be able to burrow down to find moist substrate, but they also clearly have the 

remarkable ability to survive by estivating in their burrows through the extended dry winter 

periods (like the well-known desert-dwelling Austrothelphusa transversa). This would likely 

also be the case for the closely related mainland species A. angustifrons and A. podenzanae that 

we believe also survive in seasonally dry creek beds. Some research focussed on the biology of 

A. waiben sp. nov. and its related species would be very helpful to understand their future 

management and conservation needs. 

 

Etymology. Waiben is the Aboriginal name for Thursday Island (from which this species 

is known) in the Kalaw Lagaw Ya language indigenous to the central and western Torres Strait 

Islands. It apparently means ‘no water’ (Hitchchock et al., 2012). It is treated as a noun in 

apposition. 

 

Remarks. The genetic data shows A. waiben to lie within the same clade as the two 

northern Cape York species A. angustifrons and A.podenzanae and sister to those two species. 

The characters that can be used to distinguish A. waiben from those two species are fully 

discussed under the Remarks for A. angustifrons and are listed in Table 1. 
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Figure 6. 15 Austrothelphusa waiben sp. nov. holotype (QM-W25448), male (42.5×32.5 mm), 

Ngurupai (= Horn) Island, Torres Strait. A, dorsal view; B, ventral view of sternum and pleon; C, 

third maxillipeds. 
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Figure 6. 16 Austrothelphusa waiben sp. nov. A–E, holotype (QM-W25448), male (42.5×32.5 

mm), Ngurupai (= Horn) Island, Torres Strait: A, pterygostome, third maxillipeds, epistome, 

antennules and frontal border; B, frontal view of large chela; C, right pereiopod 4; D, gonopod 1; 

E, enlargement of tip of G1. F–H, paratype (QM-W28481), female (40.1×31.5 mm), Horn 

Island, Torres Strait: F, dorsal view of female carapace; G, female pleon; H, female gonopores. 
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Figure 6. 17 Austrothelphusa waiben sp. nov., Horn Island. A, dorsal view of large male in 

defensive posture; B, frontal view of same; C, smaller crab believed to be female and lacking any 

distinctive matterning; D, habitat where crabs were found. Specimens not retained. Photographs 

courtesy of Glynn Aland. 



Chapter 6 

154 
 

 

Austrothelphusa moreheadensis sp. nov. 

(Figs 6D, 7D, 8D, 9D, 10B, 18, 19) 

 

Material Examined. HOLOTYPE: QM-W25615, male (22.3×17.2 mm), Morehead District 

near Wemenevre Village, Western Province, Papua New Guinea, G. Hitchcock, 12/1/1998. 

PARATYPE: QM-W29251, female (34.2×27.4 mm), same data as holotype. 

 

Description. Medium size species (maximum CW of present material, female 34.2). Carapace of 

mature specimens broadly oval and convex (Fig. 18A), c. 1.3 times (range 1.25–1.3, n = 2) 

broader than long. Front not projecting beyond level of exorbital angles, weakly bilobed, almost 

straight; confluent with lateral frontal margins but separated by low raised lobe; inner 

supraorbital margin diverging from front at angle of about 45°; orbital cup relatively broad, 

medial part of margin relatively flat; exorbital tooth bluntly angled. Frontal and orbital margins 

with raised rim. Postfrontal and postorbital regions demarcated by broad, shallow sunken 

transverse sulcus, commencing behind orbit at anterolateral notch, becoming shallower across 

frontal regions. Surface of frontal region mostly smooth, punctate. Postfrontal (epigastric) lobes 

very low rounded, smooth, punctate; separated by indistinct smooth shallow groove. Anterior 

margin of hepatic region lacking a discrete distinct crest arising adjacent to base of epibranchial 

tooth, but with low weakly striated lobe in this position. Single obvious small, pointed 

epibranchial tooth, separated from exorbital tooth by obvious notch; hepatic region obviously 

inflated in large paratype female, surface with short transverse striations; anterolateral margin 

cristate, evenly convex, branching onto branchial surface of carapace as series of well-spaced, 

more-or-less well marked, striated ridges; merging with rounded posterobranchial region. 

Cervical groove relatively deep in large female, wide, clearly separating protogastric and 

branchial regions; gastro-cardiac (H-shaped) grooves shallow but moderately well-defined. 

Gastric regions smooth, punctate. Hepatic and anterior branchial regions moderately swollen; 

laterally with series of short striated ridges becoming short and indistinct posteriorly. Carapace 

markedly convergent posteriorly; posterobranchial margins may be marked by low oblique crest 

posteriorly not extending to posterior margin, but otherwise broadly rounded and ill-defined. 



Chapter 6 

155 
 

Ischium of third maxilliped (Figs 6D, 18C) rectangular, c. 1.77 times longer than broad, 

with relatively deep inner longitudinal sulcus. Merus subquadrate c. 1.07 times broader than 

long. 

Chelipeds heteromorphic in both sexes, holotype missing major cheliped; outer surface of 

merus, carpus and palm rugose. Palm of left chela of female paratype markedly larger and more 

inflated; fingers with only small basal gape, tips blunt weakly recurved, merus short, stout, 

surface rugose with distinct subdistal tubercle on dorsal margin; carpus with strong, subdistal 

spine on inner margin; merus with low subdistal spine (Figs). 

Walking legs moderately long, P5 (Figs 7D, 19G): merus with anterior and posterior 

borders relatively straight, subparallel, slightly diverging distally, 3.13 times longer than wide; 

propodus short, anterior border only weakly convex, 2.21 times longer than wide; dactylus short, 

slightly longer than propodus (1.35 times). 

Male pleon (Figs 8D, 18B) narrowing quickly from 3
rd

 to 5
th

 somites; telson 

subtriangular, tongue-shaped, length subequal to basal width (1.03 times). Somite 6 subquadrate 

(proximal width 1.06 times distal width), c. 1.09 times wider at base than long. Somite 5 with 

lateral margins straight (proximal width 1.55 times distal width), c. 2.42 times wider at base than 

long. Somite 4 strongly tapering (proximal width 1.61 times distal width), c. 4.47 times wider at 

base than long. Somites 2 and 3 broad, with lateral margins evenly rounded, narrow. 

G1 (Figs 9D, 19B, C), broad basally, but relatively evenly tapering from base to tip; 

weakly curved inward apically. Outer lateral margin (in sternal view) with short indistinct 

median convexity. Tip truncate, bluntly rounded, genital opening terminal; subdistal lobe on 

inner lateral margin low, extending nearly to tip. Some sparse long simple setae along inner 

margin towards tip. G2 (Fig. 10B) with distal flagellum long and thin, evenly tapering to tip.  

Females. Adult female closely resembles male. Pleon ovate, covering most of thoracic 

sternum (Fig. 19E); vulvae on anterior half of sternite 6, large, round, possessing prominent 

operculum (Fig. 19F). 

 

Colour. No photographs of freshly caught specimens are available. Dorsal surfaces of 

preserved material are brown to light brownish; walking legs and claws pale yellow. Ventral 

surfaces generally creamy yellow. Frontal face of chelae pale yellow; tips of fingers light orange. 
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Distribution and ecology. Only known from the type locality, Morehead District River 

Catchment, Western Province, Papua New Guinea (Chapter 5, Fig. 5.1). No specific ecological 

information is available. 

 

Etymology. The species is named for the type locality, the Morehead District, Papua 

New Guinea.  

 

Remarks. As mentioned under the Remarks for Austrothelphusa angustifrons sensu 

stricto, within each subclade the individual species can be separated on a combination of 

characters (see Table 1), particularly some carapace features, the proportions of the male pleon, 

and the individual structure of the G1. Colour and pattern of mature adults is also likely to prove 

useful in some cases, although mature colours and patterns have not been recorded yet for all 

species.  

Within the Austrothelphusa moreheadensis sub-clade, A. moreheadensis, A dauan, A. 

mabuiag and A. moa can be separated by the following characters. 

1) A. mabuiag sp. nov. has postfrontal lobes striated versus smooth in the other three species. 

2) A. moa sp. nov has the cervical groove shallow and wide versus relatively deeper in the other 

three species. Similarly, the gastro-cardiac groves are poorly defined versus moderately well 

defined in the other three species. 

3) The anterior margin of the hepatic region lacks a discrete crest in A moreheadensis and A. 

dauan (weakly striated lobe in the former and simple smooth lobe in the latter); while in A. 

mabuiag there is a distinctive broad, raised, convex crest arising adjacent to base of epibranchial 

tooth, and in A. moa there is a lower striated crest in the same position. 

4) A. mabuiag has series of strongly raised, well-spaced, striated ridges across the hepatic and 

anterior branchial surfaces (Fig. 23A); whereas, while the other three species also have similar 

transverse striations, they are typically shorter and less obvious. Also in A. mabuiag these strong 

ridges continue as a raised oblique crest that extends almost to the posterior margin (the other 

three species have an ill-defined or indistinct posterolateral crest). 

5) G1(compare Figs 9D–G) has the apex moderately more recurved in A. dauan compared to A. 

moreheadensis or A. mabuiag, whereas it is relatively straight in A. moa; also the convex 

subdistal lobe on the inner face continues almost to the tip in A. moreheadensis, A. dauan and A. 
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mabuiag, though is a little more prominent in A. dauan than in the other two species; by contrast 

this subdistal lobe is shorter and well separated from the tip in A. moa; finally A. moreheadensis, 

A. dauan and A. mabuiag are all moderately broad at the base but the G1 is relatively evenly 

tapering from base to tip, whereas A. moa is noticeably wider and more laterally convex over the 

basal third. 

6) The male pleon (compare Figs 8D–G) shows some differences in proportions between the 

species that are significant. Somite 5 of A. mabuiag is noticeably wider then long (2.67 times) 

compared to the other three species; A. moreheadensis and A. dauan have about the same width 

to length ratio (2.42 and 2.44 times respectively); while, by contrast, A. moa is noticeably 

narrower (2.32 times wider them long). The lateral margins of A. mabuiag are also somewhat 

more strongly distally tapering than the other three species (proximal width 1.73 times distal 

width versus 1.55–1.59 times in the other three species). Somite 4 in A. dauan is relatively 

narrower than the other three species, with width 4.24 times length versus c. 4.47 and 4.55 in A. 

moreheadensis and A. moa, with A. mabuiag being noticeably the widest (5.02 times). 

7) The merus of the third maxilliped (compare Figs 7 D–G) is relatively narrower in A. 

moreheadensis (1.07 times breadth to length) than in the other three species (1.17, 1.17and 1.2 

respectively (see Table 1). 

8) P5 merus (compare Figs 6 D–F, H) is relatively a little longer in A. moreheadensis than the 

other three species (length to width ratio 3.13 versus 2.96–3.01); and similarly the propodus is 

also noticeably longer and narrower in A. moreheadensis (length to width ratio 2.21 versus 1.87–

1.93). 
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Figure 6. 18  Austrothelphusa moreheadensis sp. nov, holotype male, QM-W25615 (22.3×17.2 

mm), Morehead District, Western Province, Papua New Guinea. A, dorsal view; B, sternum and 

pleon; C, third maxillipeds; D, left minor chela (major chela absent). 
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Figure 6. 19  Austrothelphusa moreheadensis sp. nov, A–C, G, holotype male (22.3×17.2 mm); 

D,E,F, paratype female (34.2×27.4 mm). A, pterygostome, third maxillipeds, epistome, 

antennules and frontal border; B, gonopod 1; C, enlargement of tip of G1; D, female dorsal view; 

E, female pleon; F, sternum showing gonopores; G, left pereiopod 4. 
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Austrothelphusa dauan sp. nov. 

(Figs 6E, 7E, 8E, 9E, 10D, 20–22) 

 

Material Examined. HOLOTYPE: QM-W27258, male (37.2×27.0 mm), Dauan Island, Torres 

Strait, 9°24.913’S, 142°32.427’E, Melaleuca swamp, 05.12.2003, G. Ingram & A. Caneris. 

PARATYPES: QM-29250, male (35.0×26.1mm), same data as holotype. 

 

Description. Medium size species (maximum CW of present material, male 37.0 mm). Carapace 

of mature specimens broadly oval and convex (Fig. 20A), c. 1.35 times (range (1.34–1.37, n = 2) 

broader than long. Front not projecting beyond level of exorbital angles, broadly bilobed with 

shallow medial concavity; confluent with lateral frontal margins but separated by low raised 

lobe; inner supraorbital margin diverging from front at angle of about 45°; orbital cup relatively 

broad, medial part of margin relatively flat; exorbital tooth sharply angled. Frontal and orbital 

margins with raised rim. Postfrontal and postorbital regions demarcated by broad, sunken 

transverse sulcus, commencing behind orbit at anterolateral notch, becoming shallower across 

frontal regions. Surface of frontal region mostly smooth, punctate. Postfrontal (epigastric) lobes 

low, smooth, punctate (Fig. 21B); separated by distinct smooth narrow groove. Anterior margin 

of hepatic region lacking a discrete distinct crest arising adjacent to base of epibranchial tooth, 

but with a smooth low lobe in this position. Single small, epibranchial tooth, separated from 

exorbital tooth by obvious notch; hepatic region obviously inflated, surface with a series of 

strong, short, well-spaced transverse striations beginning behind epibranchial tooth; anterolateral 

margin cristate, evenly convex, branching onto hepatic and branchial surface of carapace as 

series of marked, well-spaced, striated ridges; more-or-less merging with rounded 

posterobranchial region. Cervical groove relatively deep, wide, clearly separating protogastric 

and branchial regions; gastro-cardiac (H-shaped) grooves shallow but moderately well-defined. 

Gastric regions smooth, punctate. Hepatic and anterior branchial regions obviously swollen; 

branchials laterally with series of short striated ridges becoming short and indistinct posteriorly. 

Carapace markedly convergent posteriorly; posterobranchial margins may be marked by low 

oblique crest posteriorly not extending to posterior margin, but otherwise broadly rounded and 

ill-defined. 
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Ischium of third maxilliped (Fig. 6E, 20C) rectangular, c. 1.76 times longer than broad, 

with relatively deep inner longitudinal sulcus. Merus subquadrate c. 1.17 times broader than 

long. 

Chelipeds (Figs 20A, E; 21A; 22A, C, D) unequal, heteromorphic; adult male chelipeds 

more developed and robust than those of female; outer surface of merus, carpus and palm 

moderately rugose; carpus with strong, subdistal spine on inner margin; palm of larger chela 

markedly swollen in large crabs, smooth, moderately punctate; dactyl moderately arched basally, 

leaving clear basal gape with fixed finger; cutting margin of dactyl with slightly larger more 

prominent medial tooth, proximal half armed with 6–7 small rounded, discretely spaced teeth, 

distal half with a series of low, small, conjoined teeth; polex strongly deflexed, cutting margin 

relatively straight, armed with row of 3–4 slightly larger teeth over proximal quarter, otherwise 

armed with numerous low teeth; both chelae with finger tips blunt, chitinous, weakly recurved. 

Walking legs moderately long, P5 (Fig. 7E, 20D): merus with anterior and posterior 

borders diverging distally, relatively straight, 3.01 times longer than wide; propodus short, 

anterior border only slightly convex, 1.89 times longer than wide; dactylus short, slightly longer 

than propodus (1.31 times). 

Male pleon (Fig. 8E, 20B) narrowing quickly from 3
rd

 to 5
th

 somites; telson subtriangular, 

length subequal to basal width, tongue-shaped. Somite 6 subquadrate (proximal width 1.13 times 

distal width), c. 1.10 times wider at base than long. Somite 5 with lateral margins straight 

(proximal width 1.59 times distal width), c. 2.44 times wider at base than long. Somite 4 strongly 

tapering (proximal width 1.5 times distal width), c. 4.24 times wider at base than long. Somites 2 

and 3 broad, with lateral margins evenly rounded, narrow. 

G1 (Figs 9E, 21C, D) broad basally, but relatively evenly tapering from base to tip; short 

indistinct median convexity on outer margin; weakly curved inward apically. Tip truncate, 

bluntly rounded, genital opening terminal; subdistal lobe on inner lateral margin low, extending 

nearly to tip. Some sparse long simple setae along inner margin towards base of subdistal lobe. 

G2 (Fig. 10C) with distal flagellum long and thin, evenly tapering to tip. 

Female specimens unavailable. 

 

Colour. Live colours are shown in Fig. 22. Dorsal surface of carapace of large adult 

males predominantly dark reddish brown; paler orange-fawn colouring narrowly confined to 
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lateral branchial and posterolateral margins. Chelipeds bright orange on dorsal surfaces of carpus 

and chela including dactyl; lower half of outer face of dactyl, greyish cream; ventral two-thirds 

of outer face of chela greyish cream and extending across the entire polex, dorsal orange and 

ventral cream clearly demarcated except for large medial round patch of orange extending 

ventrally to about level of polex. Ventral surfaces generally dirty cream to dark grey. 

 

Distribution and ecology. Dauan Island forms part of the Northern Island Group of the 

Torres Strait, and all the islands lie close to the Papua New Guinea coast. Boigu and Saibai make 

up the remainder of the group. Dauan is unusual amongst the Torres Strait islands for its 

permanent freshwater springs, fertile soil and steep hills, including Mount Cornwallis that rises 

to nearly 300 metres. It is the highest peak in the Torres Strait, and the most northerly granite 

peak of Australia’s Great Dividing Range. Of the three islands in the group, it appears to be the 

only one that has suitable habitat for Austrothelphusa.  

Little has been recorded concerning the crab ecology, but the present samples were 

collected from a Melaleuca swamp area. 

 

Etymology. The species is named for the type locality, Dauan Island. As this is the name 

given to the island by the local indigenous people it does not need to be Latinised. It is treated as 

a noun in apposition. 

 

Remarks. The differences between Austrothelphusa dauan sp. nov. and the other most 

closely related species in this subclade, A. moreheadensis sp. nov., A. moa sp. nov. and A. 

mabuiag sp. nov. are listed under the Remarks for A. moreheadensis, and are also summarised in 

Table 1. 
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Figure 6. 20  Austrothelphusa dauan sp. nov., holotype male (37.2×27.0 mm), QM-W27258, 

Dauan Island, Torres Strait. A, dorsal view; B, thoracic sternum and pleon; C, third maxillipeds; 

D, right fourth pereiopod; E, major male chela. 
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Figure 6. 21  Austrothelphusa dauan sp. nov., holotype male (37.2×27.0 mm), QM-W27258, 

Dauan Island, Torres Strait. A, frontal view showing chelae; B, frontal view of pterygostome, 

frontal margin and third maxillipeds; C, male first gonopod; D, enlargement of tip of G1. 
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Figure 6. 22  Austrothelphusa dauan sp. nov., holotype male (37.2×27.0 mm), QM-W27258, 

Dauan Island, Torres Strait. A, dorsal view; B, ventral view; C, major chela; D, frontal view 

showing chelae. Photographs by P.J.F. Davie, Queensland Museum. 
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Austrothelphusa mabuiag sp. nov. 

(Figs 6F, 7F, 8F, 9F, 10D, 23–26) 

 

? Telphusa angustifrons — Bürger, 1894: 3, pl. 1, fig. 1 [male pleon figured is most similar to A. 

mabuiag sp. nov.]. 

 

Material Examined. HOLOTYPE: QM-W28906, male (35.8×25.6 mm), Mabuiag Island, 

Torres Strait, 9° 56' 50" S, 142° 11' 23" E, caught in fish trap, G. Hitchcock, 4.04.2009. 

PARATYPE: QM-W29248, male (34.0×25.2), same data as holotype. 

 

Description. Medium size species (maximum CW of present material, male 35.8). Carapace of 

mature specimens broadly oval and convex (Fig. 23A), c. 1.35–1.4 times broader than long (n = 

2). Front not projecting beyond level of exorbital angles, broadly bilobed with very shallow 

medial concavity; confluent with lateral frontal margins but separated by low raised lobe; inner 

supraorbital margin diverging from front at angle of about 45°; orbital cup relatively broad, 

medial part of margin relatively flat; exorbital tooth sharply angled. Frontal and orbital margins 

with raised rim. Postfrontal and postorbital regions demarcated by broad, shallow transverse 

sulcus, commencing behind orbit at anterolateral notch, becoming shallower across frontal 

regions. Surface of frontal region mostly somewhat wrinkled, punctate. Postfrontal (epigastric) 

lobes low, deeply punctate and striated (Fig. 21B); separated by distinct narrow groove. Anterior 

margin of hepatic region with a distinct broad, raised, convex crest arising adjacent to base of 

epibranchial tooth. Single small, epibranchial tooth, separated from exorbital tooth by obvious 

notch; hepatic and branchial regions obviously inflated, surface with a series of very strong, 

short, well-spaced transverse striations beginning behind epibranchial tooth, becoming longer 

posteriorly; anterolateral margin cristate, evenly convex, branching onto hepatic and branchial 

surface of carapace as series of strongly raised, well-spaced, striated ridges that continue onto 

posterobranchial region. Cervical groove deep, wide, clearly separating protogastric and 

branchial regions; gastro-cardiac (H-shaped) grooves shallow but moderately well-defined. 

Gastric regions smooth, punctate. Carapace markedly convergent posteriorly; posterobranchial 

margins clearly marked by raised oblique crest extending almost to posterior margin.  
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Ischium of third maxilliped (Figs 6F, 24C) rectangular, c. 1.72 times longer than broad, 

with relatively deep inner longitudinal sulcus. Merus subquadrate c. 1.17 times broader than 

long. 

Chelipeds (Figs 23A, B, C) unequal, heteromorphic; adult male chelipeds more 

developed and robust than those of female; outer surface of merus and carpus moderately rugose; 

carpus with strong, subdistal spine on inner margin; palm of larger chela markedly swollen in 

large crabs, smooth, moderately punctate; dactyl moderately arched leaving clear gape with fixed 

finger; cutting margin of dactyl with larger broad medial tooth, proximal half armed with 4–5 

low rounded, discretely spaced teeth, distal half with a series of low, small, conjoined teeth; 

polex weakly deflexed, armed with row of about 4 slightly larger teeth forming a raised shelf 

over proximal third, otherwise armed with numerous low teeth; both chelae with finger tips 

blunt, chitinous, weakly recurved. 

Walking legs moderately long. P5 (Fig. 7F, 24D): merus with anterior and posterior 

borders weakly diverging distally, relatively straight, 2.96 times longer than wide; propodus 

short, anterior border only weakly convex, 1.87 times longer than wide; dactylus short, slightly 

longer than propodus (1.10 times). 

Male pleon (Fig. 8F, 23D, 26) narrowing quickly from 3
rd

 to 5
th

 somites; telson 

subtriangular, length subequal to basal width (1.02 times), tongue-shaped. Somite 6 subquadrate 

(proximal width 1.07 times distal width), c. 1.08 times wider at base than long. Somite 5 with 

lateral margins straight (proximal width 1.73 times distal width), c. 2.67 times wider at base than 

long. Somite 4 strongly tapering (proximal width 1.60 times distal width), c. 5.02 times wider at 

base than long. Somites 2 and 3 broad, with lateral margins evenly rounded, narrow. 

G1 (Figs 9F, 24B) broad basally, but relatively evenly tapering from base to tip; 

pronounced short median convexity on outer margin; weakly curved inward apically. Tip 

truncate, bluntly rounded, genital opening terminal; subdistal lobe on inner lateral margin low, 

extending nearly to tip. Some sparse long simple setae along inner margin towards base of 

subdistal lobe. G2 (Fig. 10D) with distal flagellum long and thin, evenly tapering to tip. 

Female specimens unavailable. 
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Colour. According to the photographs available to us (Fig. 25) the dorsal surfaces of 

fresh and recently preserved material are dark maroon, the walking legs light dirty crimson and 

claws orange. Ventral surfaces generally pale cream to light yellowish. Frontal face of upper 

palm and polex dark orange-brown, becoming lighter orange over frontal face and ventrally; tips 

of fingers dark brown. The specimen photographed however, judging by the lack of claw 

development, is a smaller male, and smaller crabs often appear to be uniformly darkly covered 

dorsally (e.g., Austrothelphusa angustifron, Fig. 5F, and A. waiben sp. nov., Fig. 17C). Therefore 

it is feasible that stronger, more characteristic patterning may develop in larger mature crabs. 

 

Distribution and ecology. Mabuiag Island has two small streams (Sau Koesa and 

Kubarau Koesa) that retain permanent water (Hitchcock et al., 2012), and a freshwater swamp 

adjacent to the airstrip (Aland, 2013a, b; Duke et al., 2015). A survey by Waltham et al. (2014) 

provided salinity and physico-chemical water quality data for 10 sites, with three being 

freshwater. 

There is little known of the ecology of A. dauan, but the present samples were caught in 

early April in a fish trap in a small coastal creek just to the north-west of the island’s airport. 

Thus, it can be inferred that they were scavenging on the bottom below water. 

 

Etymology. Named for type locality, Mabuiag Island. As “Mabuiag” is the name given 

by the local indigenous people it does not need to be Latinised. It is treated as a noun in 

apposition. 

Remarks. The differences between Austrothelphusa mabuiag sp. nov. and the other most 

closely related species in this subclade, A. moreheadensis sp. nov., A. dauan sp. nov., and A. moa 

sp. nov. are listed under Remarks for A. moreheadensis, and are also summarised in Table 1. 

Bürger (1894: 3, pl. 1, fig. 1) recorded Telphusa angustifrons from “Cap York”. It is 

clearly a member of the A. angustifrons species-group, but the male pleon (the only figure 

provided) appears to most resemble in its proportions A. mabuiag sp. nov. from the Torres Strait 

(Fig. 26). It is also reasonable to suspect that specimens from the Torres Strait could have been 

simply labelled as “Cape York”, as many samples from this period have notoriously poor 

precision in their locality labelling. However the identity of Bürger’s material must remain in 

doubt until the specimens have been properly re-examined. 
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Figure 6. 23  Austrothelphusa mabuiag sp. nov., holotype male (32.0×25.4 mm), QM-W28906, 

Mabuiag Island, Torres Strait. A, Dorsal whole view; B, ventro-frontal view; C, larger right 

chela; D, sternum and pleon. 
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Figure 6. 24  Austrothelphusa mabuiag sp. nov., holotype male (32.0×25.4 mm), QM-W28906, 

Mabuiag Island, Torres Strait. A, frontal view; B, gonopod 1 and enlarged view of tip; C, third 

maxillipeds; D, left pereiopod 4. 
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Figure 6. 25  Austrothelphusa mabuiag sp. nov., Mabuiag Island. A, dorsal view; B, ventral view 

of same; C, dorsal view of same crab in life; D, frontal view. Specimen not retained. Photographs 

courtesy of Glynn Aland. 
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Figure 6. 26  Austrothelphusa mabuiag sp. nov., male pleon comparison. A, holotype (QM-

W28906); B, pleon of Telphusa angustifrons figured by Bürger (1894: pl. 1, fig. 1). Scale line = 

10 mm. 

 

 

 

Austrothelphusa moa sp. nov. 

(Figs 6G, 7G, 8G, 9G, 27–29) 

 

Parathelphusa angustifrons — Bishop,1963: 232. [in part, specimens from Gerain, Moa Island]. 

 

Material Examined. HOLOTYPE: QM-W29285, male (32.0×25.4 mm), Kai Creek, Moa 

Island, Torres Strait, G. Aland, 2013. PARATYPES: QM-W29286, 2 males (32.0×25.2, 

27.0×21.7 mm), 5 females (25.2×20.3, 27.8×21.3, 24.2×19.5, 23.7×18.8, 11.3×9.0 mm) same 

data as holotype. QM-W27795, male (31.3×24.5 mm), female (27.0×20.9 mm), Moa Island, 

Torres Strait, G. Hitchcock, 4/5/2005. 

 

Description. Medium to large sized species (maximum CW of present material 32.0 mm). 

Carapace of mature specimens broadly oval, convex (Fig. 27A, 28A, C), c. 1.26 times (range 

1.24–1.31, n = 9) broader than long. Front not projecting beyond level of exorbital angles, 

broadly bilobed with obvious medial concavity; confluent with lateral frontal margins but 
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separated by low raised lobe; inner supraorbital margin diverging from front at angle of about 

45°; orbital cup relatively broad, medial part of margin relatively flat; exorbital tooth sharply 

angled. Frontal and orbital margins with raised rim. Postfrontal and postorbital regions 

demarcated by broad, shallow transverse sulcus, commencing behind orbit at anterolateral notch, 

becoming much shallower across frontal regions. Surface of frontal region slightly wrinkled, 

punctate. Postfrontal (epigastric) lobes low, punctate, relatively smooth; separated by shallow 

groove. Anterior margin of hepatic region with low broad, striated crest arising adjacent to base 

of epibranchial tooth. Single small, epibranchial tooth, separated from exorbital tooth by obvious 

notch; hepatic and branchial regions obviously inflated, surface with a few short, well-spaced 

oblique striations; anterolateral margin cristate, evenly convex, branching onto hepatic and 

branchial surface of carapace as series of well-spaced, striated ridges that continue onto 

posterobranchial region. Cervical groove shallow, wide, separating protogastric and branchial 

regions; gastro-cardiac (H-shaped) grooves shallow, relatively poorly defined. Gastric regions 

smooth, punctate. Carapace markedly convergent posteriorly; posterobranchial margins marked 

by short indistinct oblique crest extending towards posterior margin. 

Ischium of third maxilliped (Figs 6G, 27B) rectangular, c. 1.76 times longer than broad, 

with relatively deep inner longitudinal sulcus. Merus subquadrate c. 1.20 times broader than 

long. 

Chelipeds (Fig. 27A, D) unequal, heteromorphic; similar between sexes, but adult male 

chelipeds more developed and robust than those of females; outer surface of merus and carpus 

moderately rugose; carpus with strong, subdistal spine on inner margin; palm of larger chela 

markedly swollen in large crabs, smooth, moderately punctate; dactyl arched leaving clear 

moderate gape with fixed finger; cutting margin of dactyl with relatively even dentition, slightly 

larger and wider spaced low teeth proximally becoming smaller , lower and closer together 

distally except for very slightly larger medial tooth; polex moderately deflexed, armed with row 

of about 4 slightly larger teeth forming a raised shelf over proximal third, otherwise armed with 

numerous low teeth; both chelae with finger tips blunt, chitinous, weakly recurved. 

Walking legs moderately long, P5 (Fig. 7H, 27E): merus with anterior and posterior 

borders relatively straight, weakly diverging distally, 3.0 times longer than wide; propodus short, 

anterior border weakly convex, 1.93 times longer than wide; dactylus short, clearly longer than 

propodus (1.36 times). 
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Male pleon (Figs 8G, 27B) narrowing quickly from 3
rd

 to 5
th

 somites; telson 

subtriangular, telson tongue-shaped, length subequal to basal width (1.02 times). Somite 6 

subquadrate (proximal width 1.04 times distal width), c. 1.06 times wider at base than long. 

Somite 5 with lateral margins straight (proximal width 1.57 times distal width), c. 2.32 times 

wider at base than long. Somite 4 strongly tapering (proximal width 1.67 times distal width), c. 

4.55 times wider at base than long. Somites 2 and 3 broad, with lateral margins evenly rounded, 

narrow. 

G1 (Figs 9G, 28B) broad basally with outer margin broadly convex over proximal third 

before narrowing and tapering to tip; low short median convexity on outer margin; very weakly 

curved inward apically, almost straight. Tip truncate, genital opening terminal; subdistal lobe on 

inner lateral margin low, but short and well separated from tip. Some sparse long simple setae 

along inner margin towards base of subdistal lobe. G2 with distal flagellum long and thin, evenly 

tapering to tip. 

Female. Adult females closely resemble males. Pleon ovate, covering most of thoracic 

sternum (Fig. 28D); vulvae on anterior half of sternite 6 large, round, possessing prominent 

operculum (Fig. 28E). 

 

Colour. Background colour of the dorsal surface of carapace of fresh specimens is 

predominantly dark orange or a paler more yellowish orange, with a central area of very dark 

purplish brown that is variable in size apparently according to size and maturity. In large males 

(Fig. 29A, D).the dark area extends over much of the top excepting the central posterior gastric 

regions, and the lateral surfaces extending in a band from the middle of the orbit to the 

posterolateral edge of the hind margin; the inner orbit is dark, but the deflexed front and a narrow 

dorsal area just behind remains orange. In smaller females (Fig. 29B, C) the dark area is reduced 

and restricted to a upper medial sub-rectangular shape, not extending forward to meet the inner 

orbit. On all crabs the walking legs and claws are similarly dark orange to a slightly paler orange. 

Ventral surfaces of pereiopods and body are generally pale off-white. Frontal face of the chelae 

is off-white ventrally, becoming pale yellow medially, and dark orange towards the dorsal 

surface; fixed finger off-white to very pale yellow (Fig. 29D). 
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Distribution and ecology. Only known from Moa (= Mua) Island, Torres Strait (Chapter 

5, Fig. 5.1). Moa is lightly vegetated and the second largest island in the Torres Straits. Kai 

Creek, from where much of the present material is known to have been collected, is probably the 

largest freshwater creek in the Torres Straits. Photographs of freshwater habitats of Kai Creek 

are shown in Aland (2013a, b). Specific ecological information is lacking, however Kai Creek 

has perennial freshwater. It is not known if the crabs are only active seasonally, but they have 

been collected as late as May, so it is possible that they may be active year-round. More research 

is needed. 

 

Etymology. Named for type locality, Moa Island (sometimes spelled as “Mua”). As 

“Moa” is the name given by the local indigenous people it does not need to be Latinised. It is 

treated as a noun in apposition.  

 

Remarks. The differences between Austrothelphusa moa sp. nov. and the other most 

closely related species in this subclade, A. moreheadensis sp. nov., A. dauan sp. nov. and A. 

mabuiag sp. nov. are listed under Remarks for A. moreheadensis, and are also summarised in 

Table 1. 
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Figure 6. 27  Austrothelphusa moa sp. nov., holotype male, QM-W29285 (32.0×25.4 mm), Kai 

Creek, Moa Island, Torres Strait,Kai Creek, Moa Island. A, dorsal view; B, thoracic sternum and 

pleon; C, third maxillipeds; D, left larger male chela; E, right pereiopod 4. 
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Figure 6. 28  Austrothelphusa moa sp. nov., A, B: holotype male, QM-W29285 (32.0×25.4 mm), 

Kai Creek, Moa Island; C–E, female paratype, QM-W27795, (27.0×20.9 mm). A, frontal view of 

pterygostome, frontal margin and third maxillipeds; B, tip of male first gonopod; C, female 

dorsal view; D, female pleon; E, sternum showing gonopores. 
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Figure 6. 29  Austrothelphusa moa sp. nov., Kai Creek, Moa Island. A, dorsal view of large male 

holotype; B, dorsal view of smaller male paratype; C, antero-frontal view of same crab; D, 

frontal view of holotype. Specimens not retained. Photographs courtesy of Glynn Aland. 
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Austrothelphusa muralug sp. nov. species-complex 

 

Diagnosis. Carapace broadly oval and convex; hepatic and branchial regions moderately 

inflated; surface medially punctate; regions relatively poorly defined; cervical grooves ranging 

from shallow to well defined; gastro-cardiac (H-shaped) grooves shallow, relatively poorly 

defined; transverse region behind postfrontal and postorbital regions reduced to a shallow 

depression; lobes on epigastric region low, poorly defined; anterior margin of hepatic region 

lacking obvious crest, at most a weak transverse striation; hepatic and anterior branchial surfaces 

with only a few short, well-spaced low oblique striations. Frontal margin typically bilobed but 

medial concavity ranging from very slight to obvious. Exorbital angle bluntly pointed; 

anterolateral margins smoothly cristate, evenly convex, with one distinct, but always small 

epibranchial tooth; lateral margin of exorbital tooth follows curve of anterolateral margin. 

Posterolateral margins strongly converging towards posterior carapace margin; marked by short 

indistinct oblique crest. Polex of large chela with margin concave at base, but finger itself 

relatively straight, not obviously deflexed lower than bottom of palm. Male pleon somite 6 

relatively wide (c. 1.2 times wider than long). G1 broad basally, but relatively evenly tapering 

from base to tip; distally straight, not curved; lacking a subdistal lobe on inner lateral margin. G2 

with distal flagellum bearing a pre-apical triangular protuberance. 

 

Remarks. The morphological characters that highlight the differences between this species-

complex and the Austrothelphusa angustifrons species-complex have been discussed earlier as 

part of the Remarks for that species-group.  

Although there are currently only two species recorded, the use of the term “species-complex” 

for this group is preferred because there is a high probability that further related species will be 

found. This is based on the fact that A. muralug sp. nov. and A. lockhartensis sp. nov. are widely 

separated, one from Muralug Island, and the other from a north-eastern mainland catchment on 

Cape York. Therefore, given the relatively low sampling intensity for these crabs throughout the 

region, there may be other related species still to be found on intervening islands and mainland 

catchments. Perhaps now that we have a better understanding of the speciation patterns of 
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Austrothelphusa throughout northern Australia and the Cape York—Torres Strait region, it will 

prompt a more proactive sampling effort. 

 

Austrothelphusa muralug sp. nov. 

(Figs 6H, 7I, 8H, 9H, 10E, 30) 

 

Material Examined. HOLOTYPE: QM-W29283, male (42.6×31.3 mm), Muralug (= Prince of 

Wales) Island, Torres Strait, 10°42.3’S, 142°13.5’E, 3–7.01.2008, G.B. Monteith & K. Aland. 

PARATYPES: QM-W29284, male (36.2×27.6 mm), 2 females (41.0×30.3, 49.5×35.6 mm), data 

as for holotype. QM-W16642, male (19.4×14.5 mm), trapped behind long beach, Prince of 

Wales Island, N.W. Longmore, 14.6.1990; QM-W29287, 3 females (54.0×39.8, 39.1×29.5, 

32.5×24.2 mm), male (45.6×33.2 mm), Quarry area, Ngurupai (= Horn) Island, G.B. Monteith & 

K. Aland, 1–8.01.2008. 

 

Description. Medium size species (maximum CW of present material, female 49.5 mm). 

Carapace of mature specimens broadly oval and convex (Fig. 7A ), c. 1.35 (range 1.31–1.39, n = 

9) times broader than long. Front not projecting beyond level of exorbital angles, broadly bilobed 

with obvious medial concavity; confluent with lateral frontal margins but separated by low raised 

lobe; inner supraorbital margin diverging from front at angle of about 45°; orbital cup relatively 

broad, medial part of margin flattened; exorbital tooth bluntly angled. Frontal and orbital 

margins with raised rim. Postfrontal and postorbital regions separated by shallow transverse 

depression, deeper anterolaterally. Surface of frontal region smooth, punctate. Postfrontal 

(epigastric) lobes low, poorly defined, punctate, relatively smooth; separated by shallow 

depression. Anterior margin of hepatic region with slight transverse striation but not defined by 

obvious crest. Single small, blunt epibranchial tooth, separated from exorbital tooth by small 

notch; epibranchial tooth almost in continuous line with exorbital and anterolateral margins; 

hepatic and branchial regions moderately inflated, surface mostly smooth, with a few short, well-

spaced low oblique striations; anterolateral margin cristate anteriorly but becoming rounded, 

evenly convex, a few short well-spaced, faint striated ridges branching onto hepatic and 

branchial surface of carapace. Cervical groove shallow, wide, separating protogastric and 

branchial regions; gastro-cardiac (H-shaped) grooves shallow, relatively poorly defined. Gastric 
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regions smooth, punctate. Carapace markedly convergent posteriorly; posterobranchial margins 

marked by short indistinct oblique crest extending towards but not reaching posterior margin. 

Ischium of third maxilliped (Fig. 6H) rectangular, c. 1.70 times longer than broad, with 

shallow inner longitudinal sulcus. Merus subquadrate c. 1.16 times broader than long. 

Chelipeds (Fig. 30A, D, E) unequal, heteromorphic; similar between sexes, but adult 

male chelipeds more developed and robust than those of females; outer surface of merus and 

carpus moderately rugose; carpus with strong, subdistal spine on inner margin; palm of larger 

chela markedly swollen in large crabs, smooth, moderately punctate; dactyl arched leaving 

relatively wide gape with fixed finger; cutting margin of dactyl with small but noticeably 

enlarged blunt medial tooth, distal dentition uneven in size, slightly larger and wider spaced low 

teeth proximally; margin of palm and polex with shallow concavity at base of polex, but polex 

not deflexed; polex armed with row of about 3–4 slightly larger teeth (distal-most largest, 

forming a raised shelf over proximal quarter, otherwise distally armed with numerous low teeth; 

both chelae with finger tips blunt, chitinous, weakly recurved. 

Walking legs moderately long, P5 (Figs 7I, 30F): merus with borders relatively straight, 

weakly divergent distally, 2.99 times longer than wide; propodus short, anterior border weakly 

convex, 2.13 times longer than wide; dactylus short, slightly longer than propodus (1.16 times). 

Male pleon (Figs 8H, 30B) narrowing quickly from 3
rd

 to 5
th

 somites; telson 

subtriangular, tongue-shaped, length subequal to breadth at base (1.0 times). Somite 6 

subquadrate (proximal width 1.08 times distal width), c. 1.18 times wider at base than long. 

Somite 5 with lateral margins weakly concave (proximal width 1.5 times distal width), c. 2.36 

times wider at base than long. Somite 4 strongly tapering (proximal width 1.52 times distal 

width), c. 4.5 times wider at base than long. Somites 2 and 3 broad, with lateral margins evenly 

rounded, narrow. 

G1 (Fig. 9H) broad basally, but relatively evenly tapering from base to tip; inner margin 

weakly concave over distal third. Lacking subdistal lobe on inner lateral margin; tip relatively 

broad, truncate. Some sparse long simple setae along inner margin towards tip. 

G2 (Fig. 10E) subequal in length to G1, slender except for the abruptly wider base; 

flagellum well developed, c. 2.65 times basal length. Flagellum with a pre-apical equilateral 

triangular protuberance; apex bluntly rounded. 
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Female. Adult female closely resembles male. Pleon ovate, covers most of thoracic 

sternum ; vulvae on anterior half of sternite 6 large, rounded, without distinct operculum (Fig. 

30G). 

 

Colour. In preserved material dorsal surfaces are brown to light brown; a large black 

patch covers the central dorsal carapace, while the anterolateral and posterolateral regions are 

lighter brown. Walking legs and claws are light brown. Ventral surfaces generally dirty yellow. 

Frontal face of chelae pale yellow with an oblique broad band of orange behind the gape; tips of 

fingers light orange. 

 

Distribution and ecology. Only known from Muralug (Prince of Wales) Island and the 

closely adjacent Ngurupai (= Horn) Island, Torres Strait (Fig. 1). with the samples from the later 

Island showing a unique haplotype but being morphologically indistinguishable.  

Muralug Island is the largest of the Torres Strait islands. Rocky ridges separate vegetated 

valleys and flats that have permanent swamps and a handful of small, permanent waterholes 

along creek-lines. Freshwater fish are abundant (Duke et al., 2015).  

Horn Island is relatively flat in comparison, but does have seasonal creeks which can 

occasionally sustain small waterholes throughout the year in especially wet years (Fig. 17D). 

There are also three artificial permanent freshwater waterbodies, one being in an abandoned gold 

mine quarry that has clear deep water, and is from where the current samples were collected 

(Duke et al., 2015: 93–94). 

It is particularly interesting that two species of Austrothelphusa co-occur on Horn Island, 

and each belongs to a separate species-complex. Austrothelphusa waiben sp. nov. is closely 

related to other species in the A. angustifrons clade, while the present new species, A. muralug, is 

related more closely to A. lockhartensis sp. nov. from north-eastern Cape York. So far, we have 

very little information on the ecology of these two species, and we do not know if they co-occur 

at the same locality. It seems possible that A. muralug sp. nov. may prefer to live around 

permanent fresh water, while A. waiben may be better adapted to ephemeral creeks. Specific 

research on the ecology of these two species is needed if we are to be able to conserve and 

manage them into the future. 
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Etymology. Muralug is the Aboriginal name for Prince of Wales Island in the Kalaw 

Lagaw Ya language indigenous to the central and western Torres Strait Islands. As it is a name 

used by the indigenous people it does not need to be Latinised. It is treated as a noun in 

apposition. 

 

Remarks. Austrothelphusa muralug sp. nov. differs from A. lockhartensis by the 

characters listed in Table 1. Unfortunately there is a significant size disparity between the 

samples of the two species, and it is likely that the largest male sample available of A. 

lockhartensis sp. nov. is subadult, so some comparisons may need to be revised when larger 

crabs are found. There are however some significant morphological differences between the two 

species: 

1) Cervical groove shallow and wide (versus well-defined). 

2) Telson length subequal to basal width (versus telson obviously shorter than basal width, c. 0.8 

times). 

3) Pleon somite 5 width/length ratio (2.36 versus 2.49). 

4) Maxilliped 3 merus breadth to length ratio (1.16 versus 1.29) 

5) P5 propodus length to width ratio (2.13 versus 1.84) 

6) G1 shape differs (Figs 9H, I) , with A. muralug sp. nov. being more convex basally and 

broader apically, versus A. lockhartensis being more evenly triangular, and tapering to a 

narrower tip. 

7) G2 flagellum pre-apical triangular protuberance equilateral in shape (versus proximal slope 

short and angled at c. 90°, distal slope long, tapering towards tip). 
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Figure 6. 30  Austrothelphusa muralug sp. nov., A–F, holotype male, QM-W29283 (42.6×31.3 

mm), Muralug (= Prince of Wales) Island, Torres Strait; G, paratype female, QM-W29287, 

(49.5×35.6 mm), data as for holotype. A, dorsal view; B, thoracic sternum and pleon; C, frontal 

view of pterygostome, frontal margin and third maxillipeds; D, ventro-frontal view showing 

chelae; E, major chela; F, left fifth pereiopod; G, female sternum showing gonopods. 
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Austrothelphusa lockhartensis sp. nov. 

(Figs 6I, 7G, 8I, 9I, 10F, 31, 32) 

 

Material Examined. HOLOTYPE: QM-W29321, male (33.4 ×25.1 mm), Claudie River, Iron 

Range, Lockhart catchment, Cape York, Queensland, E. Amsters & R. Raven, 22.07.2016. 

PARATYPES: QM-W8953, male (17.6×14.5 mm), Iron Range, Lockhart catchment, Cape York, 

Queensland, G. Czechura, 01.8.1978. QM-W29249, male (24.4×18.0 mm), data as for QM-

W8953. QM-W7780, male (17.4×14.6 mm), female (14.8×11.5 mm), East Claudie River, Iron 

Range, Lockhart Catchment, Cape York, Queensland, P. Filewood, 28.06.1976. QM-W7779, 

female (16.4×12.1 mm), Iron Range, Lockhart catchment, Cape York, Queensland, S.R. 

Monteith, 29.04–01.05.1973.  

 

Description. Medium size species (maximum CW of present material, female 24.4). Carapace of 

mature specimens broadly oval and convex (Fig. 31A, 32A,B), c. 1.21 (range 1.19–1.35, n = 5) 

times broader than long. Front not projecting beyond level of exorbital angles, broadly 

indistinctly bilobed with very shallow medial concavity; confluent with lateral frontal margins 

but separated by low raised lobe; inner supraorbital margin diverging from front at angle of 

about 45°; orbital cup relatively broad, medial part of margin flattened; exorbital tooth bluntly 

angled. Frontal and orbital margins with raised rim. Postfrontal and postorbital regions separated 

by shallow transverse depression. Surface of frontal region smooth, punctate. Postfrontal 

(epigastric) lobes low, poorly defined, punctate, relatively smooth; separated by shallow 

depression. Anterior margin of hepatic region not defined by obvious crest. Single small, blunt 

epibranchial tooth, separated from exorbital tooth by small notch; epibranchial tooth almost in 

continuous line with exorbital and anterolateral margins; hepatic and branchial regions 

moderately inflated, surface mostly smooth, with a few short, well-spaced low oblique striations; 

anterolateral margin cristate, evenly convex, a few short well-spaced, faint striated ridges 

branching onto hepatic and branchial surface of carapace. Cervical groove well defined, 

separating protogastric and branchial regions; gastro-cardiac (H-shaped) grooves shallow, 

relatively poorly defined. Gastric regions smooth, punctate. Carapace markedly convergent 

posteriorly; posterobranchial margins marked by short indistinct oblique crest extending towards 

but not reaching posterior margin. 
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Ischium of third maxilliped (Fig. 6I, 31D, 32B, D) rectangular, c. 1.72 times longer than 

broad, with prominent inner longitudinal sulcus. Merus subquadrate c. 1.29 times broader than 

long. 

Chelipeds (Fig. 31A, E; 32D) unequal, heteromorphic; similar between sexes; outer 

surface of merus and carpus moderately rugose; carpus with strong, subdistal spine on inner 

margin; palm of larger chela markedly swollen in large male, smooth, moderately punctate; 

dactyl arched leaving moderate gape with fixed finger; cutting margin of dactyl with small but 

noticeably enlarged blunt medial tooth, distal dentition uneven in size, slightly larger and wider 

spaced low teeth proximally; margin of palm and polex with shallow concavity at base of polex, 

but polex not deflexed; polex armed with row of about 3–4 slightly larger teeth (distal-most 

largest) forming a raised shelf over proximal quarter, otherwise distally armed with numerous 

low teeth; both chelae with finger tips blunt, chitinous, weakly recurved. 

Walking legs moderately long, P5 (Fig. 7G, 31C, 32A): merus with anterior margin 

moderately convex; 2.06 times longer than wide; propodus short, anterior border moderately 

convex, 1.84 times longer than wide; dactylus short, longer than propodus (1.30 times). 

Male pleon (Fig. 8I, 31B, 32C) narrowing quickly from 3
rd

 to 5
th

 somites; telson 

subtriangular, apically rounded, length distinctly shorter than breadth at base (c. 0.81 times). 

Somite 6 subquadrate (proximal width 1.02 times distal width), c. 1.22 times wider at base than 

long. Somite 5 with lateral margins concave (proximal width 1.52 times distal width), c. 2.49 

times wider at base than long. Somite 4 strongly tapering (proximal width 1.50 times distal 

width), c. 4.42 times wider at base than long. Somites 2 and 3 broad, with lateral margins evenly 

rounded, narrow. 

G1 (Fig. 9I) elongate sub-triangular, broad basally, but relatively evenly tapering from 

base to tip; lacking subdistal lobe on inner lateral margin; tip slightly curved inwards, relatively 

broad, truncate. Some sparse long simple setae along inner margin towards tip. G2 (Fig. 10F) 

subequal in length to G1, slender except for the abruptly wider base. Flagellum well developed, 

c. 1.9 times basal length; with pre-apical triangular protuberance that has proximal slope short 

and angled at c. 90°, distal slope long, tapering towards tip; apex relatively acutely pointed.  

Female. Closely resembling males; only specimen available is subadult, pleon ovate but 

not fully expanded as in mature crabs. 
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Colour. The holotype specimen shown in Fig. 32 was collected in 2016 and preserved in 

ethanol, so does not show original fresh colours but the pattern is still well preserved. Overall it 

is very similar in appearance to Austrothelphusa moa sp nov. (Fig. 29) and it can be expected 

that the live colours of that species are very close to what would be expected for A. 

lockhartensis. 

In a mature adult male, background colour of the dorsal surface of carapace is 

predominantly dark orange or a paler more yellowish orange, with a central area of very dark 

purplish brown (Fig. 32A). This dark area extends over much of the top excepting the central 

posterior gastric regions, and the lateral surfaces extending in a band from the exorbital angle to 

the posterolateral edge of the hind margin; the inner orbital margin and frontal margin are dark, 

the colour extending posteriorly along the groove between the postfrontal lobes; a broad lateral 

orange band extends across front region and onto postorbital region. The walking legs and claws 

are similarly dark orange to a slightly paler orange. Ventral surfaces of pereiopods and body are 

generally pale yellowish to off-white. Frontal face of the major chela is pale ventrally, grading to 

darker above; dactyl and fixed finger orange over proximal half, but much darker over distal half 

(Fig. 32D).Frontal face of minor chela uniform pale orange. 

 

Distribution and ecology. Only known from a restricted area in the Lockhart River 

Catchment, Cape York. Found in freshwater pools, and at the edge of small creeks, on clay and 

firm mud substrates; often under leaves. 

 

Etymology. The species is named for the type locality, Lockhart River.  

 

Remarks. The differences between Austrothelphusa muralug sp. nov. and A. 

lockhartensis sp. nov. are listed under the former species, and are also shown in Table 1. 
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Figure 6. 31  Austrothelphusa lockhartenis sp. nov., paratype male, QM-W8953 (17.6×14.5 

mm), Iron Range, Lockhart catchment, Cape York. A, dorsal view; B, thoracic sternum and 

pleon; C, right fourth pereiopod; D, frontal view of pterygostome, frontal margin and third 

maxillipeds; E, left major chela. 
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Figure 6. 32  Austrothelphusa lockhartenis sp. nov., holotype male, QM-W29321, male (33.4 

×25.1 mm), Claudie River, Iron Range, Lockhart catchment, Cape York. A, dorsal view; B, 

frontal view of pterygostome, frontal margin and third maxillipeds; C, thoracic sternum and 

pleon; D, frontal view of male chelae. 
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6.4 Discussion 

Torres Strait geography and it relationship to gecarcinucid crab distributions  

Most of the approx. 274 small islands of the Torres Strait do not have permanent freshwater 

(Duke et al., 2015), and therefore most would be unable to support populations of gecarcinucid 

freshwater crabs. The islands are politically under the control of Australia, and are considered to 

consist of five disjunct major island and catchment groupings: 1) Northern Division (Boigu, 

Dauan, Saibai); 2) Eastern Islands (Darnley, Murray, Stephen); 3) Western Division (St. Pauls, 

Kubin, Badu, Mabuiag, Moa); Central Division (Yorke, Coconut, Warraber, Yam); and the 

Southern Division (Thursday, Horn, and Prince of Wales Islands, and mainland Australia 

catchments draining into the Strait). Of these, Austrothelphusa crabs are so far only known to 

occur on islands of the Northern, Western, and Southern Divisions, but this simple grouping by 

proximity only partially reflects the biogeographic reality. However, the phylogenetic clades (see 

Chapter 5, Figs. 5.2–5.9), show that biological speciation patterns throughout the Torres Strait 

region reflect a more complicated series of vicariant events. For example, a major clade merges 

the crabs on the northern and Western divisions with the catchments of southern PNG with 

Austrothelphusa moreheadensis sp. nov. from PNG being basal, and most closely related, to the 

crabs from Dauan, Mabuiag and Moa. 

It is expected that the multitude of small islands without permanent freshwater or significant 

creeks, would not be able to support gecarcinucids. However it is also evident that a number of 

the large islands where such crabs might be expected, have also failed to sustain Austrothelphusa 

populations. For example, a new species is present on Dauan Island, but so far no crabs have 

come to light on the closely adjacent large islands of Saibai and Boigu, despite extensive surveys 

looking at freshwater resources on these islands. Saibai and Boigu Islands are very different in 

their topography, ecology, and geological origins. Both are low-lying, and predominantly 

covered in a shallow swampy wetland growing fresh and brackish water sedges for much of the 

year, but with little or no permanent freshwater wetlands. On Boigu Island, swamp water salinity 

during the wet season ranges from about 10–20% of seawater, but increases as the dry season 

progresses and can become slightly hypersaline before eventually drying out to form saltpans 

(Burrows & Schaffer, 2010; Waltham et al., 2014; Duke et al., 2015). On Saibai Island, 

freshwater wells (used for drinking water in pre-modern times) are still present (Hitchcock, 
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2008), but like Boigu, salinity measurements across the island made by Waltham et al. (2014) 

also show increasing salinity as the year progresses, with the water eventually becoming 

hypersaline. Therefore it can be assumed that the brackish nature of the swamps on both islands 

are antagonistic to Austrothelphusa physiological requirements. 

According to Duke et al. (2015) the only islands in the central and southern parts of the Torres 

Strait that have significant freshwater habitats are Badu, Moa and Mabuiag, Horn, Thursday and 

Muralug (Prince of Wales). New species are described from each of these islands as part of the 

present study with the exception of Badu. Badu Island situated very close to the west of Moa 

Island has been noted as having Austrothelphusa present (Duke et al., 2015: 107), and they may 

be very common in the wet season (G. Aland, pers comm.), but no specimens were available for 

the present study. It will be important in the future to examine specimens from there as they may 

also represent a new species probably most closely related to A. moa, or perhaps represent a 

unique haplotype of that species.  

Although none of the other islands are known to have permanent waterbodies, the presence of 

Austrothelphusa species, that can survive the complete seasonal creek drying, should not be 

precluded. Such islands worthy of further investigation during the wet season would include 

Iama, Erub and Mer that all have small, seasonal streams (Duke et al., 2015: 107). 
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Table 6. 1 A comparison of morphological characters useful in distinguishing the species of the A. angustifrons and A. muralug sp. 

nov., species-complexes. 

 

Species  angustifrons 

 

podenzanae 

 

waiben 

 

moreheadensis 

 

   dauan 

 

mabuiag 

 

moa 

 

muralug 

 

lockhartensis 

 Character 

Locality Jardine 

Catchment., 

Cape York 

Jacky Jacky 

Catchment., 

Cape York 

Horn & 

Thursday Is., 

TS 

Morehead 

District, PNG 

Dauan I., 

Torres Strait 

Mabuiag I., 

Torres Strait 

Moa I., Torres 

Strait 

Prince of 

Wales & Horn 

Is., Torres 

Strait 

Lockhart 

Catchment, 

Cape York 

Size/max c.b.  36.8 (male) 30.3 (male) 47.0 (male) 34.2 (female) 37.2 (male) 35.8 (male) 32.mm (male) 54.0 mm 

(female) 

24.4 (male) 

Carapace 

c.b./c.l 

1.29 (1.23–

1.33) 

1.28 (1.26–

1.32) 

1.3 (1.20–1.3) 1.28 (1.25–1.3) 1.35 (1.34–

1.37) 

1.38 (1.35–1.4) 1.26 (1.24–

1.31) 

1.35 (1.31–

1.39) 

1.21 (1.19–

1.35) 

Hepatic and 

branchial 

regions 

moderately 

inflated (Fig. 

6.2A) 

moderately 

inflated (Figs. 

6.11A; 6.13A) 

moderately 

inflated (Fig. 

6.15A) 

Obviously 

inflated (Fig. 

6.18A) 

Obviously 

inflated (Figs. 

6.20A; 6.22A) 

Obviously 

inflated (Figs. 

6.23A; 6.25A) 

Obviously 

inflated (Fig. 

6.27A) 

moderately 

inflated (Fig. 

6.30A) 

moderately 

inflated (Figs. 

6.31A;6.32A) 

Front medial 

concavity 

Shallow (Figs. 

6.1A, B; 6.2A) 

shallow (Figs. 

6.11A; 6.13A) 

shallow (Fig. 

6.15A) 

Weakly 

bilobed, almost 

straight (Fig. 

6.18A) 

broadly bilobed 

with shallow 

medial 

concavity 

(Figs. 6.20A; 

6.22A) 

broadly bilobed 

with very 

shallow medial 

concavity 

(Figs. 6.23A; 

6.25A) 

broadly bilobed 

with obvious 

medial 

concavity (Fig. 

6..27A) 

obvious medial 

concavity (Fig. 

6.30A) 

obvious medial 

concavity 

(Figs. 

6.31A;6.32A) 

Epibranchial 

tooth 

small, obvious, 

but not 

markedly 

projecting 

(Figs. 6.1A, B; 

6.2A) 

Obvious, small 

(Figs. 6.11A,B; 

6.13A) 

Obvious, small, 

pointed (Fig. 

6.15 A) 

Obvious small, 

pointed (Fig. 

6.18A) 

Obvious, small 

(Figs. 6.20A; 

6.22A) 

Obvious, 

small(Figs. 

6.23A; 6.25A)  

Obvious, small 

(Fig. 6..27A) 

very small (Fig. 

6.30A) 

very small 

(Figs. 

6.31A;6.32A) 

Exorbital 

lateral margin 

in line with 

No (margin 

angled more 

inward) (Figs. 

No (margin 

angled more 

inward) 

No (margin 

angled more 

inward) (Fig. 

No (margin 

angled more 

inward) (Fig. 

No (margin 

angled more 

inward) (Figs. 

No (margin 

angled more 

inward) (Figs. 

No (margin 

angled more 

inward) (Fig. 

Yes (Fig. 

6.30A) 

Yes (Figs. 

6.31A;6.32A)  
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anterolateral 

margin 

6.1A, B; 6.2A) (Figs.6.11A;6.1

3A) 

6.15A) 6.18A) 6.20A; 6.22A) 6.23A; 6.25A) 6..27A) 

Presence of 

transverse 

postfrontal/ 

postorbital 

sulcus 

broad, sunken, 

becoming 

shallower 

across frontal 

regions (Figs. 

6.1A, B; 6.2A) 

broad, sunken, 

(Fig. 6.11A; 

6.13A)  

broad, sunken, 

becoming 

shallower 

across frontal 

regions (Fig. 

6.15A) 

broad, sunken, 

becoming 

shallower 

across frontal 

regions (Fig. 

6.18A) 

broad, sunken, 

becoming 

shallower 

across frontal 

regions (Figs. 

6.20A; 6.22A) 

broad, sunken, 

becoming 

shallower 

across frontal 

regions (Figs. 

6.23A; 6.25A) 

broad, sunken, 

becoming 

much shallower 

across frontal 

regions (Fig. 

6..27A) 

shallow 

transverse 

depression 

(Fig. 6.30A) 

shallow 

transverse 

depression 

(Figs. 

6.31A;6.32A) 

Postfrontal 

(epigastric) 

lobes 

moderately 

well developed; 

numerous short 

transverse 

striated crests 

(Figs. 6.1A, B; 

6.2A) 

moderately 

developed, 

smooth, 

punctate (Figs. 

6.11A; 6.13A) 

low, smooth, 

punctate (Fig. 

6.15A) 

very low, 

rounded, 

smooth, 

punctate (Fig. 

6.18A) 

low, smooth, 

punctate (Figs. 

6.20A; 6.22A) 

low, deeply 

punctate and 

striated (Figs. 

6.23A; 6.25A) 

low, punctate, 

relatively 

smooth (Fig. 

6..27A) 

low, poorly 

defined (Fig. 

6.30A) 

low, poorly 

defined (Figs. 

6.31A;6.32A) 

Definition of 

cervical groove 

relatively deep, 

wide (Figs. 

6.1A, B; 6.2A) 

relatively deep, 

wide (Figs. 

6.11A;6.13A) 

relatively deep, 

wide (Fig. 

6.15A) 

relatively deep, 

wide (Fig. 

6.18A) 

relatively deep, 

wide (Figs. 

6.20A; 6.22A) 

relatively deep, 

wide (Figs. 

6.23A; 6.25A) 

Shallow, wide 

(Fig. 6..27A) 

shallow, wide 

(Fig. 6.30A) 

well defined 

(Figs. 

6.31A;6.32A) 

Definition of 

gastro-cardiac 

grooves 

deep, well-

defined (Figs. 

6.1A, B; 6.2A) 

shallow but 

moderately 

well-defined 

(Figs. 6.11A; 

6.13A) 

shallow but 

moderately 

well-defined 

(Fig. 6.15A) 

shallow but 

moderately 

well-defined 

(Fig. 6.18A) 

shallow but 

moderately 

well-defined 

(Figs. 6.20A; 

6.22A) 

shallow but 

moderately 

well-defined 

(Figs. 6.23A; 

6.25A) 

Poorly defined 

(Fig. 6..27A) 

shallow, 

relatively 

poorly defined 

(Fig. 6.30A) 

shallow, 

relatively 

poorly defined 

(Figs. 

6.31A;6.32A) 

Hepatic region 

anterior margin 

obvious convex 

raised crest 

arising adjacent 

to base of 

epibranchial 

tooth (Figs. 

6.1A, B; 6.2A) 

short, low, 

straight, blunt 

crest arising 

adjacent to 

base of 

epibranchial 

tooth (Figs. 

6.11A; 6.13A) 

lacking discrete 

crest, but with 

smooth low 

lobe (Fig. 

6.15A) 

lacking discrete 

crest, but with 

low weakly 

striated lobe 

(Fig. 6.18A) 

lacking discrete 

crest, but with 

smooth low 

lobe (Figs. 

6.20A; 6.22A) 

distinct broad, 

raised, convex 

crest arising 

adjacent to 

base of 

epibranchial 

tooth (Figs. 

6.23A; 6.25A) 

low broad, 

striated, arising 

adjacent to 

base of 

epibranchial 

tooth crest (Fig. 

6..27A) 

with slight 

transverse 

striation but no 

obvious crest 

(Fig. 6.30A)  

without 

obvious crest 

(Figs. 

6.31A;6.32A) 

Degree of 

striation on 

hepatic and 

anterior 

branchial 

surfaces 

series of short, 

rough, broken, 

striated ridges; 

less obvious in 

large adults 

(Figs. 6.1A, B; 

series of short 

striated ridges 

becoming short 

and indistinct 

posteriorly(Fig

s. 6.11A; 

series of well-

marked, well-

spaced, striated 

ridges (Fig. 

6.15A) 

hepatic region 

with short 

transverse 

striations; 

branchial with 

series of well-

spaced, more-

series of 

marked, well-

spaced, striated 

ridges (Figs. 

6.20A; 6.22A) 

series of 

strongly raised, 

well-spaced, 

striated ridges 

continuing onto 

postero-

branchial 

hepatic region 

with a few 

short transverse 

striations; 

branchial with 

series of well-

spaced, more-

hepatic region 

smooth; a few 

short, well-

spaced low 

oblique 

striations on 

branchials (Fig. 

hepatic region 

smooth; a few 

short, well-

spaced low 

oblique 

striations on 

branchials 
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6.2A) 6.13A)  or-less well 

marked, 

striated 

ridges(Fig. 

6.18A)  

region (Figs. 

6.23A; 6.25A) 

or-less well 

marked, 

striated ridges 

(Fig. 6..27A) 

6.30A) (Figs. 

6.31A;6.32A) 

Posterolateral 

borders  

ill-defined 

(Figs. 6.1A, B; 

6.2A) 

low oblique 

crest 

posteriorly, but 

otherwise 

broadly 

rounded and 

ill-defined 

(Figs. 6.11A; 

6.13A) 

low oblique 

crest 

posteriorly, but 

otherwise 

broadly 

rounded and 

ill-defined (Fig. 

6.15A) 

low oblique 

crest 

posteriorly, but 

otherwise 

broadly 

rounded and 

ill-defined (Fig. 

6.18A) 

low oblique 

crest 

posteriorly, but 

otherwise 

broadly 

rounded and 

ill-defined 

(Figs. 6.20A; 

6.22A) 

raised oblique 

crest extending 

almost to 

posterior 

margin (Figs. 

6.23A; 6.25A) 

short indistinct 

oblique crest 

extending 

towards 

posterior 

margin (Fig. 

6..27A) 

short indistinct 

oblique crest 

(Fig. 6.30A) 

short indistinct 

oblique crest 

(Figs. 

6.31A;6.32A) 

Telson length 

to basal width 

ratio 

1.1 1.04 1.00 1.03 1.0 1.02 1.02 1.0 0.81 

Pleon somite 6 

width/ length 

ratio 

1.05 1.14 1.08 1.09 1.1 1.08 1.06 1.18 1.22 

Pleon somite 6 

proximal width 

to distal width 

ratio 

1.04 1.15 1.21 1.06 1.13 1.07 1.04 1.08 1.02 

Pleon somite 5 

width/length 

ratio 

2.4 2.49 2.58 2.42 2.44 2.67 2.32 2.36 2.49 

Pleon somite 5 

proximal width 

to distal width 

ratio 

1.56 1.49 1.60 1.55 1.59 1.73 1.57 1.5 1.52 

Pleon somite 4 

width/length 

ratio 

4.7 4.25 4.67 4.47 4.24 5.02 4.55 4.5 4.42 

Pleon somite 4 

proximal width 

1.65 1.68 1.54 1.61 1.5 1.6 1.67 1.52 1.5 
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to distal width 

ratio 

Mxp 3 merus 

breadth to 

length ratio  

1.15 1.24 1.11 1.07 1.17 1.17 1.2 1.16 1.29 

Mxp 3 ischium 

length to 

breadth ratio 

1.72 1.68 1.77 1.77 1.76 1.72 1.76 1.7 1.72 

Polex of large 

chela obviously 

deflexed lower 

than bottom of 

palm or in-line 

Deflexed (Fig. 

6.3A) 

Deflexed (Figs. 

6.12A; 6.13D) 

Deflexed (Fig. 

6.16B) 

Deflexed (Fig. 

6.18D) 

Deflexed (Figs. 

6.20E; 

6.21A;6.22C) 

Deflexed (Fig. 

6.23C) 

Deflexed (Fig. 

6..27D) 

Relatively 

straight (Fig. 

6.30E) 

Relatively 

straight (Figs. 

6.31E;6.32D) 

P5 merus 

length to width 

ratio 

3.3 3.16 3.08 3.13 3.01 2.96 3.0 2.99 3.06 

P5 propodus 

length to width 

ratio 

2.17 1.99 2.25 2.21 1.89 1.87 1.93 2.13 1.84 

P5 dactylus 

length to 

propodus 

length ratio 

1.24 1.4 1.2 1.35 1.31 1.1 1.36 1.16 1.3 

G1 degree of 

distal curvature 

Obviously 

curved  (Fig. 

6.9A) 

Very weakly 

curved (Fig. 

6.9B) 

Very weakly 

curved (Fig. 

6.9C) 

Very weakly 

curved (Fig. 

6.9D) 

Moderately 

curved (Fig. 

6.9E) 

Very weakly 

curved (Fig. 

6.9F) 

Almost straight 

(Fig. 6.9G) 

Straight (Fig. 

6.9H) 

Straight (Fig. 

6.9I) 

G1 subdistal 

lobe on inner 

lateral margin  

low but distinct 

(Fig. 6.9A) 

Prominent, 

extending 

nearly to tip 

(Fig.6.9B) 

Prominent, but 

shorter; well 

separated from 

tip (Fig. 6.9C) 

Low, extending 

nearly to tip 

(Fig. 6.9D) 

Prominent, 

extending 

nearly to tip 

(Fig. 6.9E)  

Low, extending 

nearly to tip 

(Fig. 6.9F) 

Low, but 

shorter; well 

separated from 

tip (Fig. 6.9G) 

Absent; tip 

relatively 

broad, truncate 

(Fig. 6.9H)  

Absent; tip 

narrow, 

somewhat 

tubular (Fig. 

6.9I) 

G1 general 

shape 

Broad over 

proximal half; 

main narrowing 

over distal half 

Broad over 

proximal half; 

main narrowing 

over distal half 

Broad over 

proximal third; 

main narrowing 

over distal two-

Broad basally, 

but relatively 

evenly tapering 

from base to 

Broad basally, 

but relatively 

evenly tapering 

from base to 

Broad basally, 

but relatively 

evenly tapering 

from base to 

Basally broad 

but proximal 

outer margin 

more obviously 

Broad basally, 

but relatively 

evenly tapering 

from base to 

Broad basally, 

but relatively 

evenly tapering 

from base to 
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(Fig. 6.9A) (Fig. 6.9B) thirds (Fig. 

6.9C) 

tip; short 

indistinct 

median 

convexity on 

outer margin 

(Fig. 6.9D) 

tip; short 

indistinct 

median 

convexity on 

outer margin 

(Fig. 6.9E) 

tip; short 

median 

convexity on 

outer margin 

more 

pronounced 

(Fig. 6.9F) 

convex; short 

indistinct 

median 

convexity (Fig. 

6.9G) 

tip. (Fig. 6.9H) tip; elongate 

sub-triangular 

(Fig. 6.9I) 

G2 flagellum 

pre-apical 

triangular 

protuberance 

Absent  Absent Absent (Fig. 

6.10A) 

Absent (Fig. 

6.10B) 

Absent (Fig. 

6.10C) 

Absent (Fig. 

6.10D) 

Absent Prominent; 

equilateral in 

shape (Fig. 

6.10E) 

Prominent; 

proximal slope 

short and 

angled at c. 

90°, distal 

slope long, 

tapering 

towards tip 

(Fig. 6.10E) 
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CHAPTER 7 

 

“The first step to wisdom is getting things by their right names.” – Chinese Proverb quoted 

by Edward O. Wilson in Naturalist. 

 

7.0 General Discussion 

The present study is the first to take an integrative morphological and molecular approach to 

understand the phylogenetic relationships and affinities within two putative species-complexes 

of the freshwater crab genus Austrothelphusa that occur in tropical north Queensland river 

catchments, the Torres Strait Islands, and southern Papua New Guinea. An earlier, as yet 

unpublished, pilot molecular study conducted on the entire genus (reported by Davie & 

Gopurenko, 2010), suggested that six of the currently recognised morpho-species represented 

major species-complexes, with each including many more species than previously thought.  

They concluded that there were numerous pseudocryptic species isolated within the many 

coastal catchments across northern Australia, and that the separate major clades had each 

undergone separate species radiations. Based on these earlier results, the present study 

hypothesised that radiation within species-complexes may be the result of isolation within 

single river catchments preventing gene flow, and thus leading to the separation of “cryptic” or 

“pseudocryptic” sister species. To test this hypothesis, a morphological and genetic study was 

undertaken to focus on two of the main clades, Austrothelphusa wasselli (sensu lato) and A. 

angustifrons (sensu lato), based on specimen collections built-up within the Queensland 

Museum. 

 

7.1 Cryptic species-complexes in relation to dispersal 

The term “cryptic species” has in recent years often come to be used to indicate that two or 

more morphologically almost identical populations may nevertheless have such significant 

genetic divergence that gene flow between them is unlikely, and they therefore need to be 

treated as distinct species (Bickford et al., 2007; Saez & Lozano, 2005). Over the last few 

decades, many data have become available on the detection of new cryptic species (Bickford et 

http://www.amazon.com/exec/obidos/ASIN/0446671991/howardssystem-20
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al., 2007; Pérez-Ponce de León & Poulin 2016; Phiri, 2014). Unfortunately, these species are 

often not appropriately identified and diagnosed by their discoverers (Egge & Simons, 2006; 

Carstens et al., 2013; Pante et al., 2015) and remain in taxonomic “limbo”. As such, they 

typically remain without names, and thus unavailable for biological and conservation/ 

management studies (Pante et al., 2015).  

 

Conversely, sometimes morphological variation may exhibit as an adaptive or plastic response 

to localised or clinal environmental variation, without necessarily reflecting real species 

differences. In such cases morphology on its own can also be misleading as a tool to delimit 

species boundaries (Pérez-Barros et al., 2015). For these reasons DNA barcoding has been 

widely utilized to as a more empirical technique to determine levels of species diversity; in 

particular the 5' end of the mitochondrial COI gene has been put forward for use as a ‘barcode’ 

for all animal species (Hebert et al., 2003). The advantage of the mtCOI gene is that it typically 

reveals low levels of genetic variation within species, but high levels of divergence between 

species. 

 

 

High levels of speciation of freshwater decapods is prevalent in freshwater environments, 

because of limited dispersal possibilities between river catchments. This often gives rise to high 

intra- and inter-specific genetic divergence (Phiri, 2014; Larson et al., 2016). However, 

freshwater taxa (including decapods) tend to display low interspecific morphological 

divergence, and this makes them difficult to identify using conventional morphological 

characters (Daniels et al., 2003; Shih et al., 2007; Jesse et al., 2010; Padraza-Lara et al., 2012, 

Phiri & Daniels, 2014). This seems to be especially true in Australia, where recent genetic 

assessments suggest that the real number of freshwater taxa may be considerably higher than 

currently listed, e.g., fish (Hammer et al., 2014); atyid shrimp (Page, 2005); and parastacid 

crayfish (Dawkins et al., 2017).  

 

Molecular divergence is however not necessarily a simply panacea for all diversity problems. 

With regard to parastacid crayfish, Bentley et al. (2010) found a high degree of geographic 

structuring within Cherax dispar, recognising four lineages (putative species) from south-
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eastern Queensland alone. Such structuring has also been shown by Gouws et al. (2006) for 

Cherax preissii in south-eastern Western Australia. Dawkins et al. (2016) observed the 

presence of five genetically divergent groups within the genus Tenuibranchiurus, but also 

without formally describing them as species. With regard to freshwater atyid shrimp, Page et 

al. (2005) and Page & Hughes (2007) observed hidden cryptic speciation within the genus 

Caridina, revealing that the Caridina indistincta species-complex has five lineages occurring 

from south-eastern to northern Queensland. Similarly, cryptic speciation in the Paratya 

australiensis species-complex was investigated by Hurwood et al. (2003) and Cook et al. 

(2006) using molecular techniques. They recorded  nine lineages within this complex from 

south-eastern Queensland through to southern Australia.  

 

The present study revealed the presence of at least nine species within the Austrothelphusa 

wasselli species-complex, eight of which were undescribed (A. gilbertensis Naser, Davie and 

Waltham, 2018, has now been formally described). Similarly, the A. angustifrons species-

complex was found to have nine species, seven of which are new to science. In the main, the 

species within these two clades show high genetic differentiation but only relatively small 

morphological differences. As might be predicted, the degree of genetic separation between 

species largely, but not always, follows a pattern of geographic distance between catchments or 

land masses in the case of Torres Strait. The least interspecific divergence occurred between A. 

daun and A. mabuiag  in the Central and northern sections of the Torres Straits (Chapter 5); 

despite the fact that these two species do have morphological differences they appear to share 

haplotypes and according to the molecular clock estimates were the most recent species-pair to 

diverge. 

 

As discussed in the General Introduction (Chapter 1), crabs of the family Gecarcinucidae do not 

have any larval stages, but hatch directly from large eggs as small crablets. In consequence, 

dispersal within this family must rely primarily on adult dispersal mechanisms, which is 

necessarily limited because of their dependence on freshwater “corridors”. Therefore catchment 

boundaries are likely to serve as major barriers to gene flow. However, dispersal of adult 

freshwater crabs between catchments during periods of monsoonal flood conditions might be a 

possible scenario where the topography of catchment boundaries is relatively low and drainage 
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headwaters are close together. This is postulated for three neighbouring catchments in which A. 

wasselli has been established to occur (see Chapters 3, 4; Naser et al., 2018), and other 

instances of these wider inter-catchment distributions within the A. wasselli species-complex 

have also been revealed during the work on this thesis (see Chapter 4). Naser et al. (2018), 

conjectured that the headwaters of the creeks were so close, and the topography so low in 

places, that adult crabs may be able to actively disperse during summer monsoonal rain periods. 

However, it is now evident that the previously most widely adopted catchment classification—

the Australian Water Resources Council (AWRC) River Basins and Drainage Divisions—does 

not always adhere to topographically defined hydrological boundaries, and does not recognise 

the distributaries that link many major river systems (Stein et al., 2014). The new hierarchically 

nested catchment framework of Stein et al. (2014) (see Chapter 3), has redefined and merged a 

large number of “catchments” based on floodplain distributaries linkages that were previously 

ignored. The present study has indeed found that A. gilbertensis previously described from the 

Gilbert River, also occurs in the adjacent Norman Catchment and is likely therefore to similarly 

be found in the Flinders and Staaten Catchments, all four being part of the new larger merged 

floodplain catchment. Therefore, a revised hypothesis for future testing, is that these revised 

“wet season” catchments are probably the best way of estimating how many species are still to 

be found and described, and the extent of their ranges. 

 

Freshwater crabs can be considered good zoogeographic indicators (Ng & Rodriguez, 1995). In 

different zoogeographical regions of the world the freshwater crabs fall into one of two major 

distribution patterns: (a) species with wide distribution patterns and high population numbers 

due to lack of barriers to dispersal in large river drainages; and (b) species with relatively 

narrow distributions, restricted ranges, and low population numbers, found in just a few 

localized and isolating niches. Consequently, over time the genetic isolation of populations of 

restricted-range freshwater crabs has resulted in high levels of speciation and endemism 

Cumberlidge 1999; Ng & Yeo 2007; Yeo et al., 2008; Cumberlidge et al., 2009). 

Austrothelphusa species show these same patterns. The only truly widespread species is the 

inland desert-dwelling Austrothelphusa transversa that occurs in large numbers across central 

Australia following rain. Otherwise, Austrothelphusa species appear to be more-or-less 
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narrowly restricted to coastal flowing river systems and limited cross-catchment-complexes as 

revealed by the present study.  

 

Published studies reveal significant levels of cryptic diversity and high endemism in freshwater 

crabs across most major families: e.g., within Potamonautidae in South Africa (Daniels et al., 

2001, 2002, 2003, 2006; Daniels & Bayliss, 2012); within Potamidae from the Aegean region 

(Jesse et al., 2010, 2011), the Middle East (Keikhosravi & Schubart, 2014), and East Asia (Shih 

et al., 2006; Shih & Ng, 2011); and within Gecarcinucidae from Borneo (Klaus et al., 2013). 

The exception is the neotropical family Pseudothelphusidae which by contrast exhibits a low 

rate of endemism and diversity (Cook et al., 2008; Poettinger et al., 2014; Schubart et al., 

2011). This is probably due to the fact that pseudothelphusids have branchial chamber 

adaptations to allow more efficient air breathing (Díaz & Rodríguez, 1977), and this has given 

them a better ability for terrestrial dispersal, and enabled them to more easily cross 

hydrographic barriers. Interestingly, Pseudothelphusidae represents a monophyletic lineage 

separate from the Gecarcinucidae+Potamidae+Potamonautidae lineage (Klaus et al., 2006, 

2009, 2010; Marijnissen et al., 2006; Phiri, 2014; Tsang et al., 2014). 

 

7.2 Conservation implications 

Freshwater crabs are a key component in many tropical freshwater systems. They are 

seasonally present, in often large numbers, and are herbivorous or omnivorous scavengers and 

predators (Davie, 2012). They are also an important source of food for a range of birds, reptiles, 

and mammals such as native rats. In 2009, an IUCN Red List assessment of the 1280 known 

species of freshwater crab worldwide noted that two thirds of all species may be at risk of 

extinction, with one in six species particularly vulnerable. Of those, 227 species should be 

considered as Near Threatened, Vulnerable, Endangered or Critically Endangered. For about 

half (628 species), there is insufficient data to adequately assess their status. 

 

From a coastal conservation and management perspective, balancing coastal urban 

development with species conservation and habitat protection is always challenging especially 

where good quality ecological data is lacking (Waltham et al., 2014). In Australia, 

Austrothelphusa species that occur near coastal towns and cities in northern Queensland will be 
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increasingly vulnerable to habitat loss in response to urbanisation and transformation of natural 

water courses into concrete drainage channels (Waltham et al., 2014).  

 

Although many crustaceans are reasonably resilient to environmental change, there is little 

doubt that habitat degradation and pollution will be ongoing threats. This is attested to by the 

fact that most freshwater species are more prevalent in upper catchment areas than in lowlands 

where excessive growth of algae and siltation are major problems. Most Austrothelphusa 

species occur in remote parts of northern Australia, but even these will be increasingly under 

attack. When a species’ distribution becomes restricted to isolated patches, its continued 

survival becomes increasingly vulnerable. Lowering of the water table, drainage of swamps, 

and increased levels of pollution, all the result of ever-increasing human population increase 

and urbanisation, are all potential threats to Austrothelphusa  species (Davie, 2012; Waltham et 

al., 2014). Another major limiting factor preventing freshwater decapods establishment is water 

acidity (pH 6.8), which affects calcification, moulting, growth and reproduction (Beaune et al., 

2018), and thus run-off from mining operations or the disturbance of coastal acid-sulphate soil 

deposits could represent serious threats. 

 

An further emerging threat to Australian freshwater crab species is predation and competition 

from an increasing number of alien species, including noxious fish such as Oreochromis 

mossambicus. The introduced Cane Toad (Rhinella marinus) is now endemic to freshwater 

habitats across the entire northern Australia, and is known to feed on juvenile crabs, and at least 

some negative impact is almost inevitable. Other exotic species (cats, Felis catus, foxes, Vulpes 

vulpes and pigs, Sus scrofa) have been found to impact on crayfish, and thus could be expected 

to have a similar impact on crabs. Such species could contribute to serious declines in 

distribution and/or local abundance, especially for critically endangered species (Davie, 2012). 

 

Conservation and management values and strategies for Australian freshwater crabs will need 

to be re-evaluated. While there are some very old discrete lineages that obviously need to be 

preserved, it is quite likely that some cryptic species may be so recently diverged that they 

could still be merely regarded as populations undergoing incipient speciation, where 

morphologies of descendants have not yet separated (Egea et al., 2016). There may therefore be 
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an argument to treat such nascent species with less conservation importance (Zachos , 2013). 

Other cryptic species may be phylogenetically old and reproductively isolated from each other 

by strong biological barriers (Trontelj et al., 2009), and the lack of recognition of these species 

may lead to them being inappropriately managed (Brodersen & Seehausen, 2014), and 

therefore under greater threat than previously thought (Niemiller et al., 2013). 

 

With regard to the IUCN Red List of Threatened Species, Austrothelphusa tigrina has been 

listed as Vulnerable under Category D [very small population, or very restricted distribution] 

because it is only found in a restricted area (One-mile Creek, Mitchell Catchment), and this 

area is under potential threat from gold-mining (http://www.iucnredlist.org/details/134010/0).  

 

However, using the same criteria, both A. valentula species-complex and A. raceki could be 

considered as threatened and given the same status, because all known populations are 

restricted to a limited number of sites (less than five locations), with restricted distribution 

occurrence covering less than 20,000 km², and neither is known to occur in a protected area 

(http://www.iucnredlist.org/details/134126/0).  

 

The accurate delineation of species and documentation of their boundaries is considered central 

to evolutionary and ecological studies, and to the recognition of biodiversity conservation 

priorities (Bickford et al., 2007; Carstens & Dewey, 2010; Camargo et al., 2012; Camargo & 

Sites, 2013). One of major challenges for evolutionary, ecological, and conservation studies is 

the presence of cryptic lineages/species that remain undiscovered (Phiri & Daniels, 2014). 

Thus, the recognition of so many new pseudocryptic species in the A. wasselli or A. 

angustifrons species-complexes from north Queensland has important conservation 

implications, especially as most have restricted distribution ranges, and some of these species 

such as the undescribed species from the Embley Catchment is potentially threatened by 

increased mining activity in this area (The Weekend Australian, September 14, 2011).  

 

In summary, we still know very little about the Australian Austrothelphusa species in terms of 

the biology and population numbers of individual species. The highly restricted distributional 

range of many species, makes them extremely susceptible to localised impacts, including 

http://www.iucnredlist.org/details/134010/0
file:///C:/Users/gu/Desktop/(http:/www.iucnredlist.org/details/134126/0)
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bushfires, forest management practices, habitat destruction (both from mining and from bush-

clearing), and, for some of the more charismatic species, a possible threat from increased wild 

collecting for the pet-shop trade, particularly if this was to be locally intensive. The impact of 

climate change could also have a potentially significant impact on the survival rates of tropical 

species. While the Inland Crab Austrothelphusa transversa has a famous tolerance to long 

periods of drought, and appears to have been so successful because of its specialised 

physiology, the truth is that we know almost nothing of the biology, ecology, behaviour or 

physiology of any other species. Coastal flowing catchments across northern Australia will 

typically receive reliable annual rainfall, and thus while we know that many species are tolerant 

of arid conditions for at least part of the year, we can also assume that most that have evolved 

under an annual monsoonal regime. This is reinforced by the molecular clock estimates from 

the present study that suggest that the major species radiation occurred relatively recently 

during a time when northern Australia was hot and wet and rainforests abounded; present day 

distributions thus appear to be refugial, and centred around reliable water supplies. If under 

some climate change scenarios, prolonged droughts were to last some years, it seems very 

possible that many of our species may not have the resilience to survive (Davie, 2012). 

 

 

7.3 Future Research Needs 

 

1) Integrative studies, such as the one conducted here, should be undertaken on the other four 

major Austrothelphusa species-complexes; including full alpha-taxonomic naming and 

description. 

 

2) A systematic collecting effort should be undertaken targeting all the coastal river 

catchments, preferably with a broader coverage of sites to represent each area.  

 

3) The use of the hierarchically nested catchment framework of Stein et al. (2014) should be 

tested to enable a better understanding as to whether this can be used as an accurate surrogate 

for estimating Austrothelphusa species diversity and geographical ranges within northern 

Australia. 
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4) Austrothelphusa transversa populations from across central Australia should be genetically 

sampled to investigate gene flow across such vast distances, and whether or not it is also a 

potential species-complex, or whether incipient speciation is occurring within present-day 

landscapes.  

 

5) Studies into the ecology, biology and habitat requirements are urgently needed for at least 

one or two representatives of all the major species-complexes in order to understand their 

differing ecological roles, their potential resilience to climate change bringing a more arid 

future, and to identify ways in which they can be effectively conserved and managed. 
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Abstract

 

A new species of freshwater crab, Austrothelphusa gilbertensis, is described from Gilbert River Catchment, north-western 

Queensland. It is morphologically most similar to A. wasselli Bishop, 1963, described from the eastward flowing Stewart 

Drainage Basin, much further to the north-east on Cape York. It differs from A. wasselli by several morphological char-

acters including, better defined gastro-cardiac carapace grooves, cervical groove relatively deeper, postfrontal lobes more 

prominent and bearing striated crests, larger and fewer spots on carapace and legs, epibranchial tooth more prominent, 

walking legs more slender, and G1 more strongly curved. A CO1 genetic divergence of greater than 6% confirms its novel 

status. Intraspecific CO1 divergence within catchments is also discussed.

Key words: Austrothelphusa, new species, Gilbert River Catchment, Austrothelphusa wasselli, CO1, Cape York, fresh-

water

Introduction

DNA analyses using mitochondrial COI and 16s genes have been widely used to support species discrimination, 

with the barcoding portion of COI being held as particularly useful (Hebert et al. 2003; Hajibabaei et al. 2007), 

including in Crustacea (Costa et al. 2007; Lefébure et al. 2006; Matzen da Silva et al. 2011). Such use of genetics 

is especially useful where there are species-complexes with high morphological similarity and limited diagnostic 

characters (Keenan et al. 1998; Burton & Davie 2007; Lai et al. 2010; Shy et al. 2014). Such is the case with 

Austrothelphusa, an Australian indigenous freshwater crab genus that has a wide distribution across northern and 

inland Australia. Only one species has been reported from outside this region, A. insularis (Colosi, 1919) from Fiji, 

however as it has not been  subsequently found there, its type locality is considered to have been mistaken, and its 

status remains unclear (Ng et al. 2008: 73).

Riek (1951) provided the first review of the Australian freshwater crabs, under the name Paratelphusa

(Liotelphusa) Alcock, 1909, the generic/subgeneric combination accepted at that time. This was followed 12 years 

later by the more thorough revisionary work of Bishop (1963) who recognised six species: Austrothelphusa 

agassizi (Rathbun, 1905), A. angustifrons (A. Milne Edwards, 1869), A. raceki (Bishop, 1963), A. transversa (von 

Martens, 1868), A. valentula (Riek, 1951) and A. wasselli (Bishop, 1963). Since then only one further species has 

been described, A. tigrina Short, 1994 (Davie 2002). Davie & Gopurenko (2010), however, in discussing their 

unpublished genetic work, indicated that there are many more species within Austrothelphusa than previously 

thought, with numerous cryptic species isolated within the many coastal catchments across northern Australia. The 

present study is part of a larger work currently under way to investigate such cryptic speciation as reflected within 

a group of putative species related to A. wasselli (hereinafter referred to as the A. wasselli species-complex or A. 
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wasselli sensu lato). A diagnosis of the principle characters by which this species-complex can be recognized is 

presented later under the heading of Taxonomy.

The type locality for A. wasselli is in the Stewart River Catchment on eastern Cape York, but the original 

description noted that it could also be found in the Walsh River, Mitchell Catchment, around 400 kms further south 

(see further discussion later). Current Australian museum records indicate that “A. wasselli“ has now been found in 

numerous localities and river catchments across much of Cape York (Atlas of Living Australia, ala.org.au, accessed 

July 2017), and thus a more thorough investigation into potential inter-catchment variability, and possible 

speciation, is worthy of pursuit. In this regard, recent collections in the Queensland Museum from the north-

westerly flowing Gilbert River, are clearly similar to A. wasselli, and have been previously identified as such, but 

differences in several morphological characters made us suspect it could be a novel species. We here present 

mitochondrial COI genetic sequence data (barcoding region) that provide further support for our supposition that 

the Gilbert River Catchment samples are a new species within the A. wasselli complex. We also further briefly 

discuss genetic intrapopulation variability, and its implication in helping determine species boundaries within the 

genus.

The Gilbert River is 610 km long, and with a catchment covering 46,810 km2 (Fig. 1), it has the sixth-highest 

discharge of any river in Australia. Its head-waters begin in the western uplands of the Great Dividing Range and it 

drains to the sea near the port town of Karumba in the southern Gulf of Carpentaria. 

All specimens examined are lodged in the collections of the Queensland Museum, Brisbane (QM), and are 

listed in Table 1. Measurements, in millimeters (mm). Abbreviations: G1, male first gonopod; CW, carapace width; 

CL, carapace length; P5, fifth pereopod (= fourth ambulatory leg); R., River; s, second.

FIGURE 1. Map of Cape York, Queensland showing catchments and localities that were sampled for the present study. In the 

Gilbert Catchment, black pentagon = Venture Creek, dark green hexagon = small branch of Gilbert River, and purple diamond= 

Pleasant Creek; in the Normanby Catchment, light green spot= Healy Creek; in the Jeannie catchment, blue oval = Howick 

River; in the Stewart Catchment, red rectangle = Stewart River; and in the Archer Catchment, yellow triangle = Oscar Creek 

(see Table 1 for precise localities). The crab shown is the holotype male of Austrothelphusa gilbertensis sp. nov. (refer to Fig. 

8).
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Genetic methods

Genomic DNA was isolated from the muscle tissue of ambulatory legs by using the QIAgen DNAeasy kit 

following the protocol outlined by the manufacturers. A portion of the COI gene was amplified with PCR using the 

following primers LCO1490 (GGTCAACAAATCATAAAGATATTGG), and HCO2198 (TAAACTTCAGGGTGA 

CCAAAAAATCA) (Folmer et al. 1994) or COL6b (ACAAATCATAAAGATATYGG), and COH6 

(TADACTTCDGGRTGDCCAAARAAYCA) (Schubart & Huber 2006). PCR mastermixes totaled 12.5μL and 

consisted of: 1.25 μL of 10x polymerase reaction buffer, 2 mM of MgCl
2
, 0.4 μM of forward primers, 0.4 μM of 

reverse primer, 0.2 mM of dNTPs, 0.275 units white Taq polymerase, 0.5 μL of template DNA and 7.475 µL 

deionized distilled water. The PCR conditions for the above primers included denaturation for 50 s at 94°C, 

annealing for 70 s at 45°C, and extension for 60 s at 72°C (40 cycles), followed by extension for 10 min at 72°C. 

For sequencing, the PCR products were electrophoresed on agarose gel, then dissected and purified by 

Nucleospin® (Macherey-Nagel). Purified products were subsequently sequenced on ABI automatic capillary 

sequencer (Macrogene, Inc., Korea) using LCO primers.

Nucleotide sequences were aligned using Clustalw implemented in GENEIOUS 8.0.5 (Kearse et al. 2012), and 

sequences were checked visually for ambiguous peaks. To ensure that nuclear mitochondrial pseudogenes had not 

been amplified, the sequences of protein coding gene (COI) were translated into aminoacids to check for indels and 

stop codons (Song et al. 2008). Estimation of evolutionary divergence between sequences was conducted using the 

Kimura 2-parameter model (Kimura 1980) in MEGA 7 (Kumar et al. 2016). 

The best-fitting model for sequence evolution of the COI dataset was determined by jModelTest 2.1.7 (Darriba 

et al. 2012), selected under Akaike information criterion (AIC). The obtained best model was HKY+G. A 

maximum likelihood (ML) tree was constructed using the program MEGA (version 7, Kumar et al. 2016) with 

2000 bootstrap replications of a simple heuristic search, while Bayesian analyses were conducted in MrBayes 3.2.4 

(Ronquist et al. 2012). Two parallel runs were created. In each run, four MCMC chains (three heated and one cold) 

were run for 5 million generations and trees sampled every 1000th generation. The first 25% from the cold chain 

was discarded as burn-in. The average standard deviation (SD) of split frequencies between both runs was checked. 

The sampled parameters were investigated using Tracer 1.6 (Rambaut et al. 2014). The maximum clade credibility 

tree with the nodal posterior probability was generated by TreeAnnotator 1.8.2 (Drummond et al. 2012). 

Both Kimura-2-parameter (K2P) and uncorrected pairwise distances were calculated (Table 2). Srivathsan & 

Meier (2012) were highly critical of the use of K2P as the “application of nucleotide substitution models will 

generally yield distances that are larger than those based on uncorrected distances.” However, they also stated that 

when sequences with < 5% interspecific distances are only used in the analysis “K2P and uncorrected distances 

yield similar barcoding gaps”. They regarded the regular use of K2P distances by the majority of workers as a 

legacy practice from the early years of barcoding and recommended that henceforth uncorrected pairwise distances 

should instead become the standard. In deference to this approach we have presented both values here. However, 

most crab workers have continued to use K2P distance as the preferred measure of intra- and interspecific 

divergence. So in the interests of making meaningful comparisons with other modern work in this field our 

discussion relies only on K2P comparisons. 

Austrothelphusa raceki (Bishop, 1963) was chosen as an outgroup species because it occurs sympatrically with 

A. wasselli, but more importantly, unpublished genetic analyses by Davie & Gopurenko show it (as presently 

conceived) to form a monophyletic clade more closely related to A. wasselli sensu lato than to any other known 

Australian species.

Results

A 606-bp fragment of COI was amplified from 8 specimens belonging to the A. wasselli species-complex, and 

including a broad geographic coverage across five different catchments (Table 1). The studied fragment of the COI 

sequences was AT rich (61.4%) (T, 34.4%; A, 27.0%; G, 15.9%; C, 22.7%). 

The phylogenetic tree (Fig. 2) clearly shows that the three samples of A. gilbertensis sp. nov. form a well-

supported monophyletic clade (BI:ML: 1/98) distinct from a clade containing A. wasselli samples from the Stewart 

(topotypic), and Archer Catchments (BI:ML: 1/95). The other two samples (one from Normanby Catchment, and 



NASER ET AL.112  ·  Zootaxa 4369 (1)  © 2018 Magnolia Press

the other from the Jeannie Catchment) form a separate clade again, though with weaker support (BI:ML: 0.69/59). 

The integrity and relationships of the three clades presented here are likely to be affected or changed when a larger 

dataset including more catchments is analysed as part of the bigger study currently being undertaken, and in 

particular when more genes are utilised.

FIGURE 2. Bayesian Inference and Maximum Likelihood tree topology for Austrothelphusa samples included in this study, 

derived from COI gene mtDNA sequences (606 basepairs). BI and ML statistical values on the nodes indicate posterior 

probabilities and bootstrap support, respectively (%).

The COI pairwise nucleotide divergences using both K2P and uncorrected pairwise distances are shown in 

Table 2 with the latter values slightly less than the former as found by Srivathsan & Meier (2012). A. gilbertensis
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differs from all other samples by 5–8%, and from the outgroup species, A. raceki by 13-14%. In particular, it differs 

from A. wasselli samples by 5.4–6.4%

The three samples of A. gilbertensis show a K2P divergence of around 1.8%, despite all three localities being 

relatively close to each other (Fig. 1). The samples of A. wasselli from the adjacent Stewart and Archer Catchments 

also show a genetic divergence of only 1.4%. On the other hand, specimens from Healy Creek (Normanby 

Catchment) and Howick River (Jeannie catchment) are strongly separated from each other by at least 6.5%, which 

is similar to their individual genetic divergences from A. wasselli sensu stricto (5 to 6%), and thus is also 

supportive of each being recognized as separate species within the complex. 

TABLE 1. Sampling localities of the Austrothelphusa “wasselli” species complex and the outgroup (A. raceki) used in 

the genetic analyses, including GeneBank accession details.

TABLE 2. K2P and uncorrected pairwise distances (within [ ]) for the Co1 gene between samples of the A.wasselli

species-complex (see Table 1). Rows 1–3 represent A. gilbertensis sp. nov., described here. Samples from Healy Creek 

and from Howick River, also appear to represent new species, and are being studied as part of a broader revision of the 

species-complex.

Taxon - Genus Registration 

Number

Locality Name Latitude Longitude Catchment GeneBank 

accession 

number

A. wasselli group QM-W20049 Stewart R 14° 8' S 143° 16' 4" E Stewart MF458172

A. wasselli group QM-W29187 Oscar Creek, 2.1 km SSE of 

Coen, FNQ

13° 57' 41" S 143° 12' 34" E Archer MF458170

A. wasselli group QM-W20055 Howick R 14° 36' 4" S 144° 41' 8" E Jeannie MF458169

A. wasselli group QM-W52132 Healy Creek Crossing, 

Peninsula Developmental Rd, 

Lakefield NP

15° 8' 5.208" S 143° 48' 2.448" E Normanby MF458168

A. wasselli group QM-W28040 Venture Creek, E of Croydon 18° 7' S 142° 43' E Gilbert MF458173

A. wasselli group QM-W28305 Pleasant Creek 18° 12' 6.8" S 142° 52' 19.3" E Gilbert MF458171

A. wasselli group QM-W28339 Creek off Gilbert River 18° 9'15.60"S 142°52'10.70"E Gilbert MF458167

A. raceki QM-W52284 Pennefather Rd, Tea Tree 

Swamp, Andoom, nr Weipa

12° 29' 33.252" S 141° 56' 36.564" E Embley MF458166

Species Locality 1 2 3 4 5 6 7 8

1 A. gilbertensis Gilbert R.

2 A. gilbertensis Pleasant Ck 0.007

3 A. gilbertensis Venture Ck 0.018 

[0.017]

0.018 

[0.017]

4 A. wasselli Oscar Ck. 0.064 

[0.060]

0.060 

[0.057]

0.055 

[0.052]

5 A. wasselli Stewart R. 2 0.064 

[0.060]

0.060 

[0.057]

0.054 

[0.052]

0.014 

[0.014]

6 A. wasselli Stewart R. 1 0.064 

[0.060]

0.060 

[0.057]

0.054 

[0.052]

0.014 

[0.014]

0.0 

[0.0]

7 A. c.f. wasselli sp.1 Healy Ck 0.081 

[0.074]

0.081 

[0.074]

0.067 

[0.062]

0.058 

[0.055]

0.055 

[0.052]

0.055 

[0.052]

8 A. c.f. wasselli sp. 2 Howick R. 0.075 

[0.069]

0.075 

[0.069]

0.067 

[0.062]

0.063 

[0.059]

0.060 

[0.057]

0.060 

[0.057]

0.057 

[0.053]

9 A. raceki Andoom 0.137 

[0.119]

0.134 

[0.119]

0.146 

[0.126]

0.139 

[0.121]

0.138 

[0.121]

0.138 

[0.121]

0.139 

[0.121]

0.151 

[0.129]
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Taxonomy

Gecarcinucidae Rathbun, 1904

Austrothelphusa Bott, 1969

Holthuisana (Austrothelphusa) Bott, 1969: 363. 

Type species Thelphusa transversa von Martens, 1868, by original designation; gender feminine); Austrothelphusa raised to 

generic status by Davie (2002: 375, 377).

Austrothelphusa wasselli species-complex

Diagnosis. Carapace broadly oval, moderately convex; surface medially punctate; gastro-cardiac (H-shaped) 

grooves present but not strongly marked; epigastric regions separated by median groove; epigastric crests absent or 

poorly developed; postorbital crests low or absent; branchial regions not markedly swollen, lacking anterolateral 

striations, punctate; cervical grooves shallow, poorly marked; anterolateral margins smoothly cristate, evenly 

convex, with one, more or less distinct, but always small epibranchial tooth. Frontal and orbital margins with raised 

rim. Exorbital angle spine moderately blunt. Posterolateral borders straight, convergent posteriorly, bearing oblique 

striations. Front more or less bilobed. Male pleon broadly triangular; somites 4 and 5 strongly tapering; somite 6 

slightly tapering; telson length subequal to breadth at base, tongue-shaped. Small species, typically less than 25 

mm maximum carapace width; females with mature pleon by13 mm CW. 

Remarks. Justification for using the term “species-complex” to treat a group of samples from various river 

catchments from across Cape York, is given elsewhere in this paper, and will not be repeated here. Suffice to say 

that we have found discrete morphological patterns within the broad geographic range currently ascribed to A. 

wasselli sensu lato, and these differences are supported by significant genetic divergence. It is intended to describe 

a number of further new species as a result of our ongoing study exploring the phylogeny of this group using both 

mitochondrial and nuclear genetic markers.

The members of the A. wasselli species-complex are easily recognisable from other Austrothelphusa species 

by: the relatively unswollen anterolateral branchial regions that lack obvious oblique striations; the telson of the 

male pleon being about as long as wide at base; and the small size when fully grown, especially the small size of 

females at sexual maturity.

Based on pleon shape, A. wasselli sensu lato is closest to A. raceki (Bishop 1963: fig. 2A). Preliminary 

unpublished genetic results (P.J.F. Davie & D. Gopurenko) also indicate that A. raceki samples form the sister clade 

to A. wasselli sensu lato.

Austrothelphusa wasselli (Bishop, 1963)

(Figs 3, 4, 5, 6A–C, 7A, C, E, F)

Parathelphusa wasselli Bishop, 1963: 229–230, figs 1A, 2D, 4, pl. 1, fig. 1.

Material examined. Holotype (AM-P.14524), male (11.2 × 9.2 mm), Port Stewart District, Cape York, May-June 

1954, J. L. Wassell. QM-W20049, 2 males (25.8 × 20.5 mm, 16.5 × 13.1 mm, Stewart River, Queensland, coll. B. 

Herbert, J. Peeters (QDPI, CYPLUS), 21.04.1993. QM-W29187, male (18.8 × 14.9 mm), Oscar Creek, 2.1 km SSE 

of Coen, Archer Catchment, Queensland, coll. K. McDonald, 8.05.2013.

Description. Small species (maximum CW of present material 25.8 mm). Carapace broadly oval (Figs. 3A, 

4A); 1.26 times broader than long (n=3; CW >16.6 mm); small specimens with less swollen branchial regions so 

typically narrower (holotype 1.21 times broader than long; CW 11.2 mm). Front projecting beyond level of 

exorbital angles, broadly bilobed, medial concavity shallow; inner part of supraorbital margin moderately well-

defined, merging quite steeply with lateral slope of frontal lobe (Fig. 7A). Frontal and orbital margins with raised 

rim. Postfrontal (epigastric) lobes rounded, not well developed, lacking striated crests; separated by deep narrow 

groove. Postorbital region moderately depressed, short slightly convex crest laterally adjacent to, but not quite 

reaching, epibranchial tooth. Anterolateral margins smoothly cristate, evenly convex, with one distinct but small 
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epibranchial tooth. Branchial regions not swollen, bearing punctations; anteriorly lacking striations but with 

striated ridges posterolaterally. Cervical groove shallow, relatively poorly defined; gastro-cardiac (H-shaped) 

grooves not strongly marked. Posterolateral borders straight, convergent posteriorly.

FIGURE 3. Austrothelphusa wasselli, holotype male (11.2 × 9.2 mm), Port Stewart District, Cape York (AM-P.14524). A, 

dorsal view; B, frontal view; C, ventral view.
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FIGURE 4. Austrothelphusa wasselli, male (25.8 × 20.5 mm) Stewart River, Queensland QM-W20049. A, dorsal view; B, 

ventral view of sternum and pleon.

Male pleon (Figs. 4B, 6C) broadly triangular; telson tapering, apex rounded, length subequal to breadth at 

base. Somite 6 slightly tapering (proximal width 1.3 times distal width), c. 1.64 times wider at base than long. 
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Somite 5 more strongly tapering (proximal width 1.6 times distal width), c. 2.97 times wider at base than long. 

Somite 4 also strongly tapering (proximal width 1.52 times distal width), c. 4.4 times wider at base than long. 

Somites 2 and 3 broad, with lateral margins evenly rounded, narrow longitudinally. [The figure given of the pleon 

of A. wasselli by Bishop (1963: fig. 2D) appears to be in error by showing somite 5 to be longer than somite 6. This 

is not found in any other species of Austrothelphusa and does not represent the holotype (Fig. 3C) or other 

topotypic males in the present study.]

Walking legs moderately long, total length of P5 (basis to tip of dactyl) c. 1.1 times maximum carapace width. 

P5 (Fig. 7C): merus with anterior and posterior borders subparallel, slightly convex, 2.77 times longer than wide; 

propodus short, anterior border moderately convex, 1.94 longer than wide; dactylus short, similar in length to 

propodus (1.04 times).

G1 (Fig. 7E, F) short, broad basally but tapering and slender over distal half, moderately curved inward 

apically. Outer lateral margin (in sternal view) relatively straight (slightly concave) over basal two-thirds, before 

curving inwards towards apex. Terminal opening very small, V-shaped, apical flanges smoothly tapering. Some 

sparse long simple setae along inner margin towards tip.

Colour. Preserved material retains a smattering of tiny red dots on the anterolateral regions of the carapace. 

Live colours not recorded.

Distribution and ecology. Here recorded from the Stewart and adjacent Archer River Catchments, Cape York, 

Queensland (Fig. 1). Holotype was collected from under leaves on the hard bottom of a temporary freshwater 

lagoon.

FIGURE 5. Austrothelphusa wasselli, male (25.8 × 20.5 mm) Stewart River, Queensland QM-W20049. A, ventrofrontal view; 

B, outer view of major chela; C, ventrofrontal view showing chelae and third maxillipeds.
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Remarks. Bishop (1963) described A. wasselli based on small specimens collected from the Port Stewart 

District, Cape York, with carapace widths ranging from 8 to 19 mm. Thus the biggest male we examined here (25.8 

mm CW) is considerably larger than the types, but nevertheless it and our other samples agree in all morphological 

respects with the holotype (Fig. 3). Although not designated as part of the type series, Bishop also identified 

samples from the Coen River, at Coen as being conspecific. While these two localities represent two separate 

catchments, the easterly flowing Stewart Catchment, and the westerly flowing Archer Catchment (Fig. 1), we have 

not found any morphological differences, and the genetic divergence is low (1.8%), as is discussed more fully later. 

We therefore agree that A. wasselli does also occur in the Archer Catchment. This seems understandable because 

the two catchments are separated by only a low and narrow section of the McIlwraith Range to the east of Coen, 

with the creeks at the headwaters of each catchment being geographically very close.

Riek (1951: 354) reported Paratelphusa (Liotelphusa) planifrons (Bürger, 1894) from the Mitchell Catchment 

(Walsh River and Mutchilba), but Bishop (1963: 229, 230) considered these samples to be a misidentification, and 

instead re-identified Riek’s samples as his own new species, A. wasselli (Bishop, 1963). However Bishop (as with 

the Coen River samples), specifically did not include them as part of his type series of A. wasselli. As part of a 

larger study of A. wasselli sensu lato, the present authors suspect that the crabs from the Mitchell River Catchment 

may belong to a discrete species for which the name Austrothelphusa plana (McCulloch, 1917) is likely to be 

available (Geothelphusa leichardti var. plana McCulloch, 1917, was described from Eureka Creek, Walsh River, 

within the Mitchell Catchment), and we have thus not included Riek’s identification as part of the synonymy for A. 

wasselli. 

FIGURE 6. A–C, Austrothelphusa wasselli, male (18.8 × 14.9 mm), Oscar Creek, 2.1 km SSE of Coen, Archer Catchment, 

Queensland (QM-W29187). D–F, A. gilbertensis sp.nov., holotype male (11.2 × 9.2 mm), Port Stewart District, Cape York 

(AM-P.14524). A, D, ventrofrontal view of cephalothorax (orbit, frontal triangle, epistome and pterygostome); B, E, left major 

chela; C, F, pleon. Scale line 5 mm.

The type locality of “Cape York” for Telphusa planifrons Bürger, 1894, is now considered to have been 

erroneous, and it seems clear that T. planifrons is generically unrelated to Austrothelphusa (see Bott 1970: 50–51). 

Bishop (1963) identified six female crabs collected from the Upper Naru River, New Guinea as appearing to agree 

with Bürger’s (1894) description, thus inferring that Telphusa planifrons was most likely a New Guinean species. 

However, Bott (1970) pointed out that Bürger compared his T. planifrons with specimens he had identified as T. 
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transversa from Calcutta, but that species is otherwise indigenous to Australia. Thus the most parsimonious 

explanation is that the labels became mismatched, with the “Indian” T. tranversa coming from Australia, and the 

“Australian” T. planifrons from Calcutta, India. Bott (1970) somewhat inexplicably placed T. planifrons as a 

subspecies of Liothelphusa laevis, while otherwise stating in his remarks that its closest relative was L. bakeri

(Alcock, 1909) [now in Globithelphusa, see Ng et al. 2008]. The holotype of Telphusa planifrons was originally 

deposited in the Göttingen Zoological Museum, but is now in the collections of the Senckenberg Museum, 

Frankfurt (SMF-ZMG699). It will need to be carefully re-examined, but from the description and figures of Bürger 

(1894) and of Bott (1970, pl. 7, figs 79–81) we agree with Bott (1970) that it cannot belong to Austrothelphusa and 

it looks most like a Globithelphusa species as indicated by Ng et al. (2008). In particular, “Telphusa” planifrons

has a strongly vaulted carapace, with the body much deeper than in Austrothelphusa species; and the front is longer 

significantly more deflexed, and the lateral margins subparallel, unlike anything seen in Austrothelphusa.

Austrothelphusa gilbertensis sp. nov.

(Figs 6D–F, 7B, D, G, H, 8–10)

Material Examined. HOLOTYPE: QM-W28346, male (22.3 × 17.6 mm), Venture Creek, E of Croydon, Gilbert 

Catchment, Queensland, J. & S. Hasenpusch, 01.05.2006. Paratypes: QM-W28040, 3 males (23.0 × 18.1, 22.9 × 

18.1, 19.9 × 15.6 mm), 8 females (24.3 × 19.1, 24.3 × 19.1, 23.5 × 18.5, 22.6 × 17.9, 22.0 × 17.2, 19.8 × 15.6, 21.4 

× 16.8, 18.4 × 14.5 mm), same data as holotype. QM-W28339, male (20.5 × 16.1 mm), small creek off Gilbert 

River, coll. Nathan Waltham, 9.05.2014. QM-W28305, female (16.0 × 12.6 mm), Pleasant Creek, off Gilbert River, 

coll. S. Hedge & J. Sariman, 03.04.2007.

FIGURE 7. A, C, E, F, Austrothelphusa wasselli, male (25.8 × 20.5 mm), from Stewart River, Queensland (QM-W20049). B, 

D, G, H, A. gilbertensis sp. nov., holotype male (22.3 × 17.6 mm), Venture Creek, E of Croydon, Gilbert Catchment, 

Queensland (QM-W28040). A, B, outline of frontal margin and orbits; C, D, fifth pereiopod; E–H, left first gonopod (sternal 

view) with magnification of apical part. 
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Description. Small species (maximum CW of present material, female 24.3 mm). Carapace of mature 

specimens broadly oval (Fig. 8A), c. 1.27 times broader than long (range 1.26–1.28, n = 14). Front projecting 

beyond level of exorbital angles, prominently bilobed, medial concavity relatively deep; inner part of orbital cup 

poorly defined, merging broadly with lateral slope of frontal lobe (Fig. 7B). Frontal and orbital margins with raised 

rounded rims. Postfrontal (epigastric) lobes moderately well developed, bearing distinct striated ridges; separated 

by deep narrow groove. Postorbital region moderately depressed, short slightly convex crest laterally adjacent to, 

but not quite reaching, epibranchial tooth. Anterolateral margins smoothly cristate, evenly convex, distinct but 

small epibranchial tooth (relatively more prominent than in A. wasselli). Branchial regions moderately but not 

markedly swollen, bearing punctations; anteriorly lacking striations but with striated ridges posterolaterally. 

Cervical groove shallow, relatively well defined, deeper than in A. wasselli); gastro-cardiac (H-shaped) grooves 

relatively well defined. Posterolateral borders straight, convergent posteriorly.

Male pleon (Fig. 6F, 8B, 10C) broadly triangular; telson tapering, apically rounded, length subequal to breadth 

at base. Somite 6 slightly tapering (proximal width 1.26 times distal width), c. 1.38 times wider at base than long; 

with a pair of slightly raised transverse rounded crests distomedially. Somite 5 more strongly tapering (proximal 

width 1.54 times distal width), c. 2.75 times wider at base than long. Somite 4 also strongly tapering (proximal 

width 1.57 times distal width), c. 4.3 times wider at base than long. Somites 2 and 3 broad, with lateral margins 

evenly rounded, narrow.

Walking legs moderately long, total length of P5 (basis to tip of dactyl) c. 1.1 times maximum carapace width. 

P5 (Fig. 7D): merus with anterior and posterior borders diverging distally, relatively straight, 3.11 times longer than 

wide; propodus short, anterior border only weakly convex, 2.07 times longer than wide; dactylus short, slightly 

longer than propodus (1.12 times).

G1 (Fig. 7G, H) short, broad basally but tapering and slender over distal half, markedly curved inward apically. 

Outer lateral margin (in sternal view) broadly concave through medial third, before curving inwards towards apex. 

Terminal opening small, elongate V-shaped, apical flanges smoothly tapering. Some sparse long simple setae along 

inner margin towards tip.

Colour. Dorsal surfaces of fresh and recently preserved material are grey to yellowish-green; a scattering of 

well separated, small, but obvious and discrete red dots across the dorsal surfaces of the carapace, walking legs and 

claws. Ventral surfaces generally pale yellow. Frontal face of chelae pale yellow with an oblique broad band of 

orange behind the gape; tips of fingers orange (Fig. 10).

Distribution and ecology. Only known from a restricted area in the central region of the Gilbert River 

Catchment (Fig. 1), but further collecting will presumably find it to be more widespread within the catchment. 

Found in freshwater pools, and at the edge of small creeks, on clay and firm mud substrates; often under leaves.

Etymology. The species is named for its Gilbert River type locality.

Remarks. As already discussed the COI barcoding region for Austrothelphusa gilbertensis sp. nov. shows it to 

be genetically distinct from A. wasselli by 5.4–6.4% (also see further comment in the Discussion). Careful 

examination also shows a number of significant morphological differences that can be used to easily separate the 

two species: 

Austrothelphusa gilbertensis sp. nov. differs from A. wasselli by: 1) having relatively more prominent 

epibranchial teeth; 2) the front has a relatively deep medial concavity (Fig. 7B), versus much shallower in A. 

wasselli (Fig. 7A); 3) the inner part of the orbital cup is poorly defined, broadly merging with the lateral slope of 

the frontal lobe (Fig. 7B), whereas in A. wasselli the inner part of the orbital cup is moderately well-defined, 

merging quite steeply with the lateral slope of the frontal lobe (Fig. 7A); 4) the postfrontal (epigastric) lobes are 

moderately well developed, bearing distinct striated ridges, versus not well developed, and lacking striated crests in 

A. wasselli; 5) the cervical groove is relatively well defined, and deeper than in A. wasselli; 6) the gastro-cardiac 

(H-shaped) grooves are relatively well defined, versus shallower and less defined in A. wasselli; 7) somite 6 of the 

male pleon is c. 1.38 times wider at the base than long, versus c. 1.64 times in A. wasselli; and bears a pair of 

slightly raised transverse rounded crests distomedially (Fig. 9C) that are lacking in A. wasselli; 8) somite 5 of the 

male pleon is c. 2.75 times wider at base than long, versus c. 2.97 times in A. wasselli; 9) the merus of P5 has the 

anterior and posterior borders diverging distally, relatively straight, and 3.11 times longer than wide (Fig. 6D), 

versus anterior and posterior borders subparallel, slightly convex, and only 2.77 times longer than wide in A. 

wasselli (Fig. 6C); 10) the G1 is markedly curved inward apically, with the outer lateral margin (in sternal view) 

broadly concave through the medial third (Fig. 7G), versus moderately curved inward apically, and outer lateral 
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margin relatively straight over the basal two-thirds in A. wasselli (Fig. 7E); and finally, 11) the live colour patterns 

differ—A. gilbertensis has obvious small well-spaced dark spots across the anterolateral and medial parts of the 

carapace (Fig. 10), whereas A. wasselli has more of a speckling of fine small red dots, across the anterolateral half 

of the carapace.

FIGURE 8. Austrothelphusa gilbertensis sp. nov., holotype male (22.3 × 17.6 mm). A, dorsal view; B, ventral view of sternum 

and pleon.
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FIGURE 9. Austrothelphusa gilbertensis sp. nov., holotype male (22.3 × 17.6 mm). A, ventrofrontal view, showing 

maxillipeds; B, outer view, showing chelipeds.
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FIGURE 10. Live colouration of Austrothelphusa gilbertensis sp. nov., male (20.5 × 16.1 mm), small creek off Gilbert River 

(QM-W28339). A, dorsal view; B, frontal view; C, ventral view.
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Discussion

Davie & Gopurenko (2010) discussed their unpublished genetic work indicating the fact that there are many more 

species within Austrothelphusa than previously thought. They concluded that there were numerous cryptic species 

isolated within the many coastal catchments across northern Australia, and that there were several clades 

potentially signaling different species complexes, and separate species radiations. Based on these earlier results, the 

present authors have further hypothesised that radiation within species-complexes may be the result of isolation 

within single river catchments preventing gene flow, and thus leading to the separation of “cryptic” or “pseudo-

cryptic” sister species. To test this hypothesis, we have begun a morphological and genetic study to investigate 

such possible speciation within museum collections of A. wasselli sensu lato, which we here consider to be a 

species-complex. The present results are the first part of this bigger study, and so far support the broader 

hypothesis.

Unlike most marine crabs, gecarcinucids do not have a planktonic larval stage, instead having direct 

development, with young crabs hatching from the large eggs. Typically, adults of Austrothelphusa species can 

burrow to about one metre in swampy ground or into the banks of rivers, creeks or waterholes (Waltham 2016). 

They can survive several years of drought by plugging their burrows with clay (Davie 2002). Because these crabs 

primarily live in lentic ecosystems, the lack of larval dispersal means that they have a very limited capacity to 

disperse, and this means that catchment boundaries are likely to be effective barriers to movement. Dispersal of 

adults during periods of monsoonal flood conditions remains a possible scenario, and we here postulate that this 

has occurred between the adjacent Stewart and Archer Catchments. These two catchments are separated by only a 

low and narrow section of the McIlwraith Range to the east of Coen, with the creeks at the headwaters of each 

catchment being geographically very close.

The phylogenetic tree (Fig. 2) clearly shows the three samples of A. gilbertensis sp. nov. form a well-supported 

monophyletic clade (BI:ML: 1/98) separate to the clade containing A. wasselli samples from the Stewart and 

Archer Catchments (BI:ML: 1/95). Also based on the COI pairwise K2P distance (Table 2), A. gilbertensis differs 

from A. wasselli samples by 5.4–6.4%, from all other samples by 5–8%, and from the outgroup species, A. raceki, 

by 13–14%. Specimens from Healy Creek (Normanby Catchment) and Howick River (Jeannie Catchment) are 

separated from each other by at least 6.5%, which is similar to their individual genetic divergences from A. wasselli

sensu stricto (5–6%). Each also has supporting morphological differences to separate them, and we expect to 

describe them as new species in upcoming work as part of the larger study.

The three samples of A. gilbertensis sp. nov. show a K2P divergence of as much as 1.8%, despite all three 

localities being relatively close to each other (Fig. 1), and thus this must be assumed to represent normal 

intraspecific variation. The samples of A. wasselli from the adjacent Stewart and Archer Catchments also show a 

genetic divergence of only 1.4%. Although not included in the present analysis, another species within the A. 

wasselli complex is being described from the Embley River Catchment, of north-western Cape York (Davie & 

Page, in prep.). Genetic analyses on numerous samples throughout this area by Page et al. (2012) found that crabs 

from the Andoom area in the northern part of the catchment had a COI divergence of 1.9% from those in the 

southern Embley, but no morphological differences were discernible. Thus, it seems likely that up to about 2% COI 

divergence can be accounted for by intraspecific variation. This is in line with some other studies on marine crabs, 

e.g., the intertidal soldier crab Mictyris brevidactylus has been found to have up to 1.4% COI haplotype divergence 

(Davie et al., 2013). Given the less than 2% intraspecific divergence so far found, it seems unlikely that further 

cryptic speciation within catchments, such as identified by Phiri (2014) for Afrotropical freshwater crabs using 

several different molecular markers, will be detected.

The determination of minimum interspecific distances amongst brachyuran crabs which have closely related 

species pairs is unpredictable and must be assessed largely on a case-by-case basis. For example, 2% between 

Parasesarma samawati Gillikin & Schubart, 2004, and P. lividum (Milne-Edwards 1869) (Shahdadi et al., 2017); 

2.8% between Neosarmatium africanum Ragionieri, Fratini & Schubart, 2012, and N. meinerti (De Man, 1887) 

(Ragionieri et al., 2009; 2012); 1.8% between Portunus armatus (A. Milne-Edwards, 1861) and P. reticulatum 

(Herbst, 1799), and 3.5% between P. segnis (Forskål, 1775) and P. pelagicus (Linnaeus, 1758) (Lai et al., 2010). 

Within true freshwater crabs, Shy et al. (2014) quote mean K2P distances varying from 1.48% to 2.26% 

separating closely related Geothelphusa species (Potamidae), e.g., 1.48%–1.99% between G. marginata Naruse, 

Shokita & Shy, 2004, and G. fulva Naruse, Shokita & Shy, 2004; 1.65%–1.98% distance among G. makatao Shih & 
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Shy, 2009, G. shernshan Chen, Cheng & Shy, 2005, and G. pingtung Tan & Liu, 1998; 2.26% between G. cilan Shy, 

Shih & Mao, 2014, and G. monticola Shy, Ng & Yu, 1994. Similarly, Do et al. (2016) recorded 2.83% between 

Geothelphusa candidiensis Bott, 1967, and G. olea Shy, Ng & Yu, 1994. Based on this comparative evidence, the 

within-catchment intraspecific variation of up to 1.9% for the Austrothelphusa wasselli species-complex can be 

considered relatively high, but the 5-6% divergences so far found between catchments is very convincing evidence 

of species separation.

Acknowledgments 

MDN would like to thank the Iraqi Ministry of Higher Education and Scientific Research for awarding the PhD 

project fund. PJFD is grateful for the past support of a grant from the Australian Biological Resources Study 

(ABRS) to work on the taxonomy and phylogenetics of Austrothelphusa, and the present paper has arisen out of 

this research. Peter K.L. Ng provided access to some literature and helped with our understanding of the 

constitution of Globithelphusa. Finally we would like to thank both Tohru Naruse and a second anonymous 

reviewer for their careful and useful comments.

Literature cited

Bishop, J.A. (1963) The Australian freshwater crabs of the family Potamonidae (Crustacea: Decapoda). Australian Journal of 

Marine and Freshwater Research, 14, 218–238.  

https://doi.org/10.1071/MF9630218

Bott, R. (1969) Flüsskrabben aus Asien und ihre Klassifikation (Crustacea, Decapoda). Senckenbergiana biologica, 50 (5/6), 

359–366.

Bott, R. (1970) Die Süßwasserkrabben von Europa, Asien, Australien und ihre Stammesgeschichte. Eine Revision der 

Potamoidea und der Parathelphusoidea. (Crustacea, Decapoda). Abhandlungen der Senckenbergischen Naturforschenden 

Gesellschaft, 526, 1–338.

Bürger, O. (1894) Beiträge zur Kenntnis der Gattung Telphusa. Zoologische Jahrbücher, Abtheilung für Systematik, 

Geographie und Biologie der Thiere, 8, 1–7, pl. 1.

Burton, T.E. & Davie, P.J.F. (2007) A revision of the shovel-nosed lobsters of the genus Thenus (Crustacea: Decapoda: 

Scyllaridae), with descriptions of three new species. Zootaxa, 1429 (1), 1–38.  

https://doi.org/10.11646/zootaxa.1429.1.1

Colosi, G. (1919) I. Potamonidi conservati nel R. Museo Zoologicao di Firenze. Bolletino Societas Entomologie Italia Firenze, 

50 (1918), 39–62.

Costa, F.O., de Waard, J.R., Boutillier, J., Ratnasingham, S., Dooh, R.T., Hajibabaei, M. & Hebert, P.D. (2007) Biological 

identifications through DNA barcodes: the case of the Crustacea. Canadian Journal of Fisheries and Aquatic Sciences, 64, 

272–295.  

https://doi.org/10.1139/f07-008

Darriba, D., Taboada, G.L., Doallo, R. & Posada, D. (2012) jModelTest 2: more models, new heuristics and parallel computing. 

Nature Methods, 9, 772.  

https://doi.org/10.1038/nmeth.2109

Davie, P.J.F. (2002) Crustacea: Malacostraca: Eucarida (Part 2: Anomura, Brachyura). In: Wells, A. & Houston, W.W.K. (Eds.), 

Zoological Catalogue of Australia. Vol. 19.3b. CSIRO Publishing, Melbourne, pp. 1– 641.

Davie, P.J.F. & Gopurenko, D. (2010) Towards a revision of the Australian Fresh Water Crabs of the genus Austrothelphusa

(Brachyura: Parathelphusidae), with a preliminary mitochondrial phylogeny. Abstract of oral paper, 7th International 

Crustacean Congress, Qingdao, China, July 2010, 16.

Davie, P.J.F., Wisespongpand, P. & Shih, H.-T. (2013) A new species of Mictyris Latreille, 1806 (Crustacea: Decapoda: 

Brachyura: Mictyridae) from the Andaman coast of Thailand, with notes on its ecology and behaviour. Zootaxa, 3686 (1), 

65–76.  

https://doi.org/10.11646/zootaxa.3686.1.3

Do, V.T., Shih, H.T. & Huang, C. (2016) A new species of freshwater crab of the genus Tiwaripotamon Bott, 1970 (Crustacea, 

Brachyura, Potamidae) from northern Vietnam and southern China. Raffles Bulletin of Zoology, 64, 213–219.

Drummond, A.J., Suchard, M.A., Xie, D. & Rambaut, A. (2012) Bayesian phylogenetics with BEAUti and the BEAST 1.7. 

Molecular Biology and Evolution, 29, 1969–1973.

Folmer, O., Black, M., Hoeh, W., Lutz, R. & Vrijenhoek, R. (1994) DNA primers for amplification of mitochondrial 

cytochrome c oxidase subunit I from diverse metazoan invertebrates. Molecular Marine Biology and Biotechnology, 3, 

294–299.



NASER ET AL.126  ·  Zootaxa 4369 (1)  © 2018 Magnolia Press

Hajibabaei, M., Singer, G.A.C., Hebert, P.D.N. & Hickey, D.A. (2007) DNA barcoding: how it complements taxonomy, 

molecular phylogenetics and population genetics. Trends in Genetics, 23, 167–172.  

https://doi.org/10.1016/j.tig.2007.02.001

Hebert, P.D.N., Cywinska, A., Ball, S.L. & de Waard, J.R. (2003) Biological identifications through DNA barcodes. 

Proceedings of the Royal Society B, 270, 313–322.  

https://doi.org/10.1098/rspb.2002.2218

Kearse, M., Moir, R., Wilson, A., Stones-Havas, S., Cheung, M., Sturrock, S., Buxton, S., Cooper, A., Markowitz, S., Thierer, 

C.D.T., Ashton, B., Meintjes, P. & Drummond, A. (2012) Geneious Basic: an integrated and extendable desktop software 

platform for the organization and analysis of sequence data. Bioinformatics 28, 1647–1649.  

https://doi.org/10.1093/bioinformatics/bts199

Keenan, C.P., Davie, P.J.F. & Mann, D.L. (1998) A revision of the genus Scylla De Haan, 1833 (Crustacea: Decapoda: 

Brachyura: Portunidae). Raffles Bulletin of Zoology, 46 (1), 1–29.

Kimura, M. (1980) A simple method for estimating evolutionary rate of base substitutions through comparative studies of 

nucleotide sequences. Journal of Molecular Evolution, 16, 111–120.  

https://doi.org/10.1007/BF01731581

Kumar, S., Stecher, G. & Tamura, K. (2016) MEGA7: Molecular Evolutionary Genetics Analysis version 7.0 for bigger 

datasets. Molecular Biology and Evolution, 33 (7), 1870–1874.  

https://doi.org/10.1093/molbev/msw054

Lai, J.C., Ng, P.K.L. & Davie, P.J.F. (2010) A revision of the Portunus pelagicus (Linnaeus, 1758) species complex (Crustacea: 

Brachyura: Portunidae), with the recognition of four species. Raffles Bulletin of Zoology, 58, 199–237.

Lefébure, T., Douady, C.J., Gouy, M. & Gibert, J. (2006) Relationship between morphological taxonomy and molecular 

divergence within Crustacea: proposal of a molecular threshold to help species delimitation. Molecular Phylogenetics and 

Evolution, 40, 435–447.  

https://doi.org/10.1016/j.ympev.2006.03.014

Matzen da Silva, J., Creer, S., dos Santos, A., Costa, A.C., Cunha, M.R. & Costa, F.O. (2011) Systematic and evolutionary 

insights derived from mtDNA COI Barcode Diversity in the Decapoda (Crustacea: Malacostraca). PLoS ONE, 6 (5), 1–15, 

e19449.  

https://doi.org/10.1371/journal.pone.0019449

Milne-Edwards, A. (1869) Revision du genre Thelphusa. Nouvelles Archives du Muséum d’Histoire naturelle, Paris, 5, 161–

191.

Ng, P.K.L., Guinot, D. & Davie, P.J.F. (2008) Systema Brachyurorum: Part I. An annotated checklist of extant brachyuran crabs 

of the world. Raffles Bulletin of Zoology, 17 (Supplement) , 1–296.

Page, T.J., Real, K. & Hughes, J.M. (2012) A Report to Rio Tinto Alcan regarding the genetic relationships of a new species of 

freshwater crab (Austrothelphusa sp.) recently reported from the Weipa Area. Australian Rivers Institute, Griffith 

University, Queensland. [unkown pagination] 

Phiri, E.E. (2014) Molecular phylogeny and biogeography of the Afrotropical freshwater crab fauna. PhD Thesis, Stellenbosch 

University, Stellenbosch, 201 pp.

Ragionieri, L., Fratini, S., Vannini, M. & Schubart, C.D. (2009) Phylogenetic and morphometric differentiation reveal 

geographic radiation and pseudo-cryptic speciation in a mangrove crab from the Indo-West Pacific. Molecular 

Phylogenetics and Evolution, 52 (3), 825–834.  

https://doi.org/10.1016/j.ympev.2009.04.008

Ragionieri, L., Fratini, S. & Schubart, C.D. (2012) Revision of the Neosarmatium meinerti species complex (Decapoda: 

Brachyura: Sesarmidae), with descriptions of three pseudocryptic Indo–West Pacific species. Raffles Bulletin of Zoology, 

60, 71–87.

Rambaut, A., Suchard, M.A., Xie, D. & Drummond, A.J. (2014) Tracer v1.6. Available from: http://beast.bio.ed.ac.uk/Tracer 

(accessed 5 December 2017)

Riek, E.F. (1951) The Australian freshwater crabs (Potamonidae). Records of the Australian Museum, 22, 358–367.

Ronquist, F., Teslenko, M., Van der Mark, P., Ayres, D.L., Darling, A., Höhna, S., Larget, B., Liu, L., Suchard, M.A. & 

Huelsenbeck, J.P. (2012) MrBayes 3.2: efficient Bayesian phylogenetic inference and model choice across a large model 

space. Systematic Biology, 61, 539–542.  

https://doi.org/10.1093/sysbio/sys029

Schubart, C.D. & Huber, M.G.J. (2006) Genetic comparisons of German populations of the stone crayfish, Austropotamobius 

torrentium (Crustacea: Astacidae). Bulletin Français de la Pêche et de la Pisciculture, 380–381, 1019–1028.

Shahdadi, A., Davie, P.J.F. & Schubart, C.D. (2017) A new cryptic species of the genus Perisesarma (Decapoda: Brachyura: 

Sesarmidae) from northern Australian mangroves. [submitted]

Shy, J.Y., Shih, H.T. & Mao, J.J. (2014) Description of a new montane freshwater crab (Crustacea: Potamidae: Geothelphusa) 

from northern Taiwan. Zootaxa, 3869 (5), 565–572.  

https://doi.org/10.11646/zootaxa.3869.5.6

Song, H., Buhay, J.E., Whiting, M.F. & Crandall, K.A. (2008) Many species in one: DNA barcoding overestimates the number 

of species when nuclear mitochondrial pseudogenes are coamplified. PNAS, 105, 13486–13491.  

https://10.1073/pnas.0803076105



 Zootaxa 4369 (1)  © 2018 Magnolia Press  ·  127A NEW AUSTROTHELPHUSA SPECIES FROM QUEENSLAND

Srivathsana, A. & Meier, R. (2012) On the inappropriate use of Kimura-2-parameter (K2P) divergences in the DNA-barcoding 

literature. Cladistics, 28, 190–194.  

https://doi.org/10.1111/j.1096-0031.2011.00370.x

Waltham, N.J. (2016) Unravelling life history of the Inland Freshwater Crab Austrothelphusa transversa in seasonal tropical 

river catchments. Australian Zoology, 38 (2), 217–222.  

https://doi.org/10.7882/AZ.2016.034


	Bookmarks from Austrothelphusa gilbertensis.pdf
	Abstract
	Introduction
	Genetic methods
	Results
	Taxonomy
	Gecarcinucidae Rathbun, 1904
	Austrothelphusa Bott, 1969
	Austrothelphusa wasselli species-complex
	Austrothelphusa wasselli (Bishop, 1963)
	Austrothelphusa gilbertensis sp. nov.
	Discussion
	Acknowledgments
	Literature cited


